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GLOSSARY AND LIST OF ACRONYMS

/ARAR - applicable or relevant and appropriate requirement.

Bench scale - Treatability tests performed on a small scale,
usually in a laboratory, to better define parameters of a
treatment technology.

CAA - Clean Air Act.

CERCLA - Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, also known as Superfund: Amended in 1986
by the Superfund Amendments and Reauthorization Act (SARA).

CMS - Corrective Measures Study (RCRA Action).

CRP ~ Community Relations Plan.

CWA - Clean Water Act.

DERP -~ Defense Environmental Restoration Program.

DOD - Department of Defense.

DQO - Data quality objectives: Statements that specify the data
needed to support decisions regarding remedial response

activities.

Excess lifetime cancer risk - The potential for cargiongenic-
effects from exposure to one or more chemicals.

FIFRA - Federal Insecticide, Fungicide, and Rodenticide Act of
1949, :

P8 - Feasibility Study.

General Response Action - General types of action, such as
containment, that may be taken to achieve exposure limits
specified by remedial action objectives.

GAC - Granular activated carbon; used for absorption of organic
contaminants and trace heavy metals.

Innovative technologies - Technologies that are fully developed
but lack sufficient cost or performance data for routine use at
RCRA sites.

IRP - Installation Restoration Program.

Lead agency - The agency, either the EPA, Federal agency, or
appropriate State agency having primary responsibility and
authority for planning and executing the remediation at a site.
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MCL - Maximum contaminant level: Established under the Safe
Drinking Water Act.

MCLG - Maximum contaminant level goal: Established under the
Safe Drinking Water Act. ’

NAAQS - Natiohnal Ambient Air Quality Standards.

NACIP - Navy Assessment and Control of Installatlon Pollutants
(Program; now the IRP).

NAS - Naval Air Station.

NCP - National 0il and Hazardous Substances Contingency Plan.
NEPA -~ National Environmental Policy Act.

NEESA - Navy Environmental and Energy Support Activity.

NPDES - National Pollutant Discharge Elimination System.

"O&M - Operation and Maintenance. -

OSHA - Occupational Safety and Health Administration.

OSWER - Office of Solid Waste and Emergency Response (USEPA).
Operable Unit - A discrete action that comprises an incremental
step(s) toward a final remedy. Operable units may address
geographic portions of a site, specific site problems, or this
initial phase of an action.

. Pilot scale - Treatability tests performed on a large scale to
simulate the physical, as well as chemical, parameters of a-

process.

POTW - Publicly owned treatment works, as defined by US
Environmental Protection Agency at 40 CFR 122 (see STP).

Present Worth Analysis - A summary of costs to be incurred over a
period of time, discounted to the present.

PRD - Preliminary Review Document.
RCRA ~ Resource Conservation and Recovery Act.
RD - Remedial design.

Remedial Action Alternatives - A potential approach to preventlng
or mitigating site-specific contamination problems, defined in
terms of a remedial action technology option or combination of
options and the volumes or areas of media to which the option or
options will be applied.

ix



Remedial action objective - A description of remedial goals for

each medium of concern at a site; expressed in terms of the
contamination of concern exposure route(s) and receptor(s), and
max1mum acceptable exposure level(s).

Remedial action technology type (or technology type) - A general
category encompassing a number of remedial action technology
options that address a similar problem (e.g., capping,
contaminant barriers, chemical treatment).

Remedial action technology process option (or process option) - A
specific process, system, or action that may be used to clean up
or mitigate contaminant problems (e.g., clay cap, slurry wall,
neutralization).

RFA - RCRA Facility Assessment.

RFI - RCRA Facility Investigation.

RI/FS8 - Remedial investigation/feasibility study (CERCLA).

ROD - Record of Decision: Documents selection of cost-effective
Superfund-financed remedy.

SARA - Superfund Amendments and Reauthorization Act of 1986.
(See CERCLA).

SDWA - Safe Drinking Water Act.

Sensitivity Analysis - A test of a procedure to determine the

. overall changes that will result from any small change in one or

more procedural elements.

STP - Sewage Treatment Plant; may or may not be publically owned
(See POTW).

Support Agency - The agency, either the Federal EPA or the State
agency, responsible for review and concurrence in developing and
selecting a remedy at a CERCLA site.

SWDA - Solid Waste Disposal Act.

TCL - Target compound list.

Technology orocess option - See remedial action technology
process option.

TSCA - Toxic Substances Control Act.

Treatability studies - Studies performed to better define the
physical and chemical parameters of technology process options
being evaluated.

L ox



USACE - US Army Corps of Engineers.
USATHAMA - US Army Toxic and Hazardous Materials Agency.
USN - US Navy.

V8I - Visual Site Inspection.

VSIR - Visual Site Inspection Report.
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1.0 INTRODUCTION

Visual site investigations by the ERCE, accompanied by Navy
representatives and TDHE representatives, were conducted on June °
30 and July 17, 1989. Additional site visits were made in August
1989 and February 1990. The results of the site investigations
vere included in this report and the final Visual Site Inspection
Report issued concurrently with this document.

1.1 PROJECT BACKGROUMD

In September 1986, the U.S. Environmental Protection Agency
issued Permit Number HSWA-TNOO2 to the Naval Air Station Memphis
located at Millington, Tennessee. This permit was issued
pursuant to the Federal Resource Conservation and Recovery Act
(RCRA) of 1976 (as amended by the Razardous and Sclid waste
Amendments [HSWA] of 1584), and the Tennessee Solid Waste
Disposal Act. It requires the permittee to prepare a report
which identifies and characterizes all existing active and
inag{i:o solid waste management units (SWMUs) located at the

ac Y.

In December 1986, the Enginee:.ng, Design and Geosciences Group,
Inc. (EDGe:; now a part of ERC Environmental and Energy Services
Company, Inc.), was retained by the Southern Division Naval
Facilities Engineering Command (SOUTHDIV NAVFACENGCOM) to address
the requirements of Permit Number HSWA-TNOO2. Specifically, EDGe
was to inventory the NAS Memphis installation and identify units,
sites, activities or locations which meet the definition of Solid
Waste Management Units (SWMUs). Following identification, ~
description and analysis of the SWMUs, EDGe was to prepare
investigation plans intended to evaluate SWMUs whicll are known,
suspected or presumed to have releases of hazardous constituents.

1.2 WOR

During the inventory phase, the EDGe team identified fifty-eight
potential SWMUs. The original draft report, dated April 1987,
located and described each of these SWMUs and recomnmended thirty-
four of them for further study. Since 1987,three additional sites
vere added and a formerly identified site was divided into two
sites, to bring the total number of potential SWMUs to sixtytwo.

1.3 REPORT ORGANIZATION

This report is organized to the extent feasible on EPA's current
recommended RFA format. The sheer number of SWMUs identified in
this report (sixty) necessitated compartmentalization of data for
each SWMU. Sections 1.0 through 4.0 address the installation as
a whole. Section 1.0 provides project background information
relating to regulatory agency requirements, US Navy and DOD
requirements, and US Navy Contractor requirements for producing

-1-
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the document. Section 2.0 provides additional background for the
project and the installation. Section 3.0 is a description of
the hydrogeologic setting of the installation as a whole (more
detailed information is provided for each SWMU, as appropriate,
in Section 7.0). Section ¢.0 provides basic atmospheric data.
Section 5.0 provides a general discussion of pathwvays of
contaminant transport and exposure (more detailed information is
provided for each SWMU, as appropriate, in Section 7.0). Section

6.0 provides general information on contaminant properties and
effects. :

Section 7.0 contains the detailed information for all 62 SWMUs.
In each subsection, 7.1 through 7.6}, site-specific information
is presented and recommendations are made for site disposition
(i.e., no further action or further study under an appropriate

regulatory program).

Each subsection of Section 7.0 is formatted as follows, in
keeping with the intent of the EPA RFA guidance on format and
 content (SWMU No. 1 is used as an example -- SWMUs No. 2 through
61 are formatted similarly): °

2.1 SWMU No. 1: Fire Department Drill Area (FDDA)

7.1.1 Unit Characteristics
7.1.1.1 Type of Unit :
7.1.1.2 Design Features :
7.1.1.3 Operating Practjces (Past and Present)
7.1.1.4 Period of Operation :
7.1.1.5 Age of Unit -
7.1.1.6 Location of Unit
7.1.1.7 General Physica) Conditions RS
7.1.1.8 Closure Method
7.1.2 Waste Characterjstics
7.1.2.1 Type of Waste
7.1.2.2 igratijo a eris
7.1.2.3 Toxicological Characteristics :
7.1.2.4 Physical/Chemjical Characteristics
7.1.3 Migration Pathways
7.1.3.1 Geological Setting
7.1.3.2 Hydrogeologic Setting
7.1.3.3 sphe d
7.1.3.4 Topographic Characteristics
7.1.3.%5 Ppathwavs

Alr

seoil

Surface Water

Groundwater
7.1.4 contaminant Release Identification
7.1.4.1 Prior Inspection Reporis -

7.1.4.2 Public Complaints
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7.1.4 {na/Sampl
7.1.5 9

7.1.58

7.1.5

7.1.58

7.1.6

7.1.7 Data Gap Summary
7.1.7.1  Beil )
7.1.7.2 Groundwater
7.1.7.3 Surface Water/Sediment
7.1,7.4  Alrx

7.1.7.5 Suybsurface Gas
7.1.8 Reconmend Actions

Section 8.0 is a brief summary of recommended action for this
installation as a whole. A final Visual Site Ingspection Report
(VSIR) was prepared concurrently with this final RFA. It
contains photographs and field notes on each site. It includes a
location map of each site and a copy of the field log book. This
log book was specially prepared beforehand with known site
information for all 62 gites, so that field investigators could
"fill in the blanks" during the site visual investigations. A
Preliminary Review Document (PRD) containing past investigation
information was also produced.

- 1.4 TERMINOLOGY

A "CERCLA" glossary and EPA/US Navy list of acronyms is included
following the table of contents. In order to avoid confusion,

- the following project-specific terminology is used:

A%

° Installation - NAS Memphis as a whole

° Facility = An engineered structure built for a specific
purpcse (e.g., building, landfill, etc.)

o Site - A discrete facility, location, or feature
designated as a potential hazardous waste site (SWMU)
in this RFA

° SWMU - As used in this report, the terms "site" and
“SWMU" (Solid Waste Management Unit) are synonymous

° Unit/Operable Unit - As defined by EPA. As used in
this RFA, may be used to refer to a site or a portion
of a site, as appropriate.

This terminology should avoid misunderstandings between DOD/US
gavy and regulatory agency personnel, and other reviewvers of this
ocument.
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2.0 BACKGROUND

2.1 PROJECT SETTING

NAS Memphis is a 3,490-acre facility located in Millington,
Tennessee, approximately twenty miles northeast of the City of
Memphis and thirteen miles east of the Mississippi River. The
installation is bordered on the west and south by the City of
Millington and the north and east by agricultural and residential

. areas. The general location is shown on Figure 1, a map prepared

by Geraghty and Miller, Inc., in November 1985.

The primary source of potable water for both NAS Memphis and the
City of Millington is the Fort Pillow Sand Aquifer, the top of
which lies at a depth of approximately 1400 feet below land
surface. The five NAS Memphis supply wells are all located on
base property, and the city supply wells are located a short
distance to the west and southwest of NAS Memphis. Three of the
NAS wells are approximately 1500 feet deep, and two are
approximately 500 feet deep. Shallow (unconfined aquifer)
groundwater in the area generally has relatively high levels of
iron; however, it is occasionally tapped for small-capacity wells
for non-potable uses. :

Six City of Millington supply wells are located within 1/2 mile
of the NAS. One main and one standby well are located 0.3 miles
west of the NAS; one main and three standby wells are located
approximately 1/2 mile to the southwest. The two main wells draw
from the Fort Pillow Aquifer (1400 feet below ground level
(b.g.1]): the four standby wells draw from the Memphis Sand

. Aquifer (500 feet b.g.l.). In addition, the Memphis-Shelby

County Health Department estimates there are approximately 20
private wells in the Millington area.

2.2 SITES STUDIED

Since it was commissioned in 1942, the mission of the NAS has
been to provide services and material to support operations of
aviation activities, units of the Naval Education and Training
Command, and other activities and units as designated by the
Chief of Naval Operations. The Naval Regional Medical Center is
located adjacent to the NAS and is part of the entire .
installation which is the subject of this study. In support of
these activities, some hazardous wastes have been generated.

Prior use of the site was also investigated. During World I,

the U.S. Army constructed Park Field, a military aviation
training facility. Between the World Wars, the site was used for
approximately eight years as a civilian airfield and, beginning
in 1929, as a government-supported agricultural facility.

[4
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2.3 NORK PERFORNED

In January 1987, a review was undertaken of historic information
available for the facility. Site visits, design drawings,
construction records, personal interviews, environmental studies,
analytical reports, aerial photos and maps were employed to
determine the location and characteristics of potential SWMUs.
This information was supplermented by data developed as part of
the Navy Assessment and Control of Installation Pollutants
(NACIP) Program and reported in 1983 and 1985.

Table 2-1 is the list ofc2 sites (SWMUs) that have been
jdentified during this RFA.



TABLE 2-1 LIST OF SOLID WASTE MANAGENENT UNITS (8WNUs)

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NO.

No.
No.
No.
No.
No.
No.
No.
No.
No.
Ne.
No.
No.
No.
No.
No.
NOO
No.
No.
No.
No.
No-
No.
No.
Nc.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

1:
a3
3:
4:
5:
é:
7
8:
9:
10:

11:

12:
13:
14:
15:
16:
17
18:
19:
20:
21:
22
23:
24:
25:
26:
27:
28
29:
30:
31:
32:
33:
34:
35:

37:
38:
39:
40:
41:
42:
43
44:
45:
46
47:
48:
49:
50:

Fire Department Drill Area

South Side Landfill

N-121 Plating Shop Dry Well

N-121 Plating Shop Storm Sewer

Fire Fighting Training Area

N-126 Battery Shop Storm Sewer Ditch
N-126 Plating Shop Dry Well

Cenetery Disposal Area

Sewage lLagoons

North Side Landfill (Eastern Portion)
Oiled, Dirt Roads

Galley Disposal

Building 499 Grease Pit

S$-104 Site and 7th Avenue Ditch

N-94 Tank Farm

N-94 Above Ground Waste Tanks

S-9 Underground Waste Tank

N-112 Underground Waste Tank

341 Underground Waste Tank

1594 Underground Waste Tank

N-10 Underground Waste Tank

S§-75 Underground Fuel Tank

S-8 Underground Fuel Tank

Auto Shop Waste 0il Tank

Big Creek Landfill

N-102 Battery Acid Treatmen

North Side STP :

South Side STP

Lakehouse STP

Park Field waste Treatment Tank
Aircraft Wash Rack at 4th Street \
N-7 Aircraft Wash Rack

H-10 Incinerator

H-109 Incinerator

1579 Incinerator

North STP Incinerator

South STP Incinerator

Industrial Drainage Ditch

S§-74 PCB Storage Area

Salvage Yard No. 1

Salvage Yard No. 2

N-12 Hazardous Waste Storage

§-176 Hazardous Waste Accumulation Points
N-102 Hazardous Waste Accumulation Points
S-142 Hazardous Waste Accumulation Points
§-140 Hazardous Waste Accumulation Points
344 Hazardous Waste Accumulation Points
S-9 Hazardous Waste Accumulation Points
757 Hazardous Waste Accumulation Points

N-126, MAG-42 Hazardous Waste Accumulation Points



SWMU
SWMU
SWMU
SWMU
SWMU
SWMU
SWMU
SWMU
SWMU
SWMU
SWMU
SWMU

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:

REVISION No. 2
DATE 02/06/92

TABLE 2-1. {(cont.)

N-126, VR-60 Hazardous Waste Accumulation Points
N-126, VP-67 Hazardous Waste Accumulation Points
N-126, AIMD Hazardous Waste Accumulation Points
Dental Clinic Hazardous Waste Accumulation Points
Medical Clinic Hazardous Waste Accumulation Points
352 Hazardous Waste Accumulation Points

S-183, Hazardous Waste Accumulation Points

S-360, Hazardous Waste Accumulation Points
Pesticide Storage Facility

North Side Landfill - Western Portion

Former Print Shop Building N-26 '

M-21 Arresting Gear
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3.0 HYDROGEOLOGIC SETTING

3.1 TOPOGRAPHY AND SOILS

NAS Memphis lies in the East Gulf Coastal Plain section of the
Coastal Plain Province and is characterized by a gently sloping
terrain and moderately steep hills. The majority of the
installation has a slope of between one and five percent. 1In
general, land surface elevations vary from 270 feet MSL (feet
above mean seal level) in the southeast border along Big Creek
Drainage Canal to 350 feet MSL in the northern portion of the
base near Tanya Lake.

There are ten soil classifications found on the station; these
within two major Soil Associations. 1In the proximity of the Big
Creek Dralnage Canal is the Falaya-Waverly-Colins Association.
Soils in this association range from level, poor drainage to
moderately well-drained, silty soils on flrst bottoms and are
subject to high water tables. The balance of the Complex is
composed of the Memphis-Granada-Loring Association. Soils in
this association range from nearly level to sloping, well-drained
and moderately well-drained, silty soils on broad uplands.

3.2 GEQLOGIC FRAMEWORK

NAS Memphis is located in the north-central part of the
Mississippi embayment where the subsurface sediments are formed
by depositional processes of wind and streams. This geologic and
hydrogeologic setting was described by Geraghty and Miller, Inc.,
in 1985 (G&M, 1985).

~ The sequence of geologic sediments underlying NAS Memphis is

illustrated in Figure 3-1, a generalized geologic column. The
uppermost stratigraphic unit consists of sand, gravel, silt and
clay and extends to a depth of approximately 175 feet in scme
areas. These units are underlain by clays of the Jackson
Formation. This figure does not include the Fort Pillow Sand
Aquifer, since, at its depth, it would not be affected by the NAS
Memphis SWMUs.

The nature of the surficial sediments at the NAS are illustrated
in the geologic cross section presented in Figure 3-2, which was
prepared originally by Geraghty and Miller, Inc., frcm logs of
the borings drilled during their 1985 investigation. The figure
shows that the surficial sediments are composed of soft gray
clay, firm silty blue clay and gravelly sand. Water contained
within the uppermost aquifer is sometimes used for industrial and
irrigation purposes.

Beneath these undifferentiated sediments lies the Jackson
Formation, which consists primarily of gray, bluish-gray and tan
clays. The low-permeability sediments of the Jackson Formation

Q=
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comprise the confining deposits which retard vertical movements
of water and hydraulically separate the uppermost aquifer from
the underlying Memphis Sand. The Memphis Sand, or "500~foot
Sand", which consists of fine to coarse grain sand, is the.
primary aquifer in the Memphis area. The Fort Pillow Sand is the
primary NAS Memphis/Millington aquifer, with the Memphis Sand
being the secondary aquifer (standby wells). The clayey
confining bed located beneath the Memphis Sand is the Wilcox
Group.

3.3 GROUNDWATER SYSTEM

Stratigraphic units within the upper sediments at NAS contain a
perched zone and an uppermost aquifer. The perched zone located
within the soft gray clay is formed due to the underlying firm
blue clay which restricts vertical groundwater flow to the
underlying sands which make up the uppermost aquifer.
Permeability tests run on Shelby tube samples collected during
monitor well installation suggests vertical permeabilities within
the gray clay and blue clay that range from 1.5 X 10" to 5.2 x
107 cm/sec (centimeters per second) and 5.9 X 10°° to 8.5 x 107
‘cm/sec, respectively. "

3.4 SURFACE WATER

NAS Memphis consists of a total of over 3,490 acres of land. The
topography on the station slopes gently downward from the
northeast quadrant of the property to the southwest guadrant and
the Big Creek Drainage Canal. Surface runoff is slow,
particularly on the south side, due to minimal slopes and high
water tables. Figure 3-3 illustrates local surface water bodies.

The station is surrounded on three sides by water courses,
including the North Fork Creek to the west and the Big Creek
Drainage Canal to the east and south. Casper Creek cuts through
the eastern portion of the station, separating the Headquarters
of Naval Technical Training and the Naval Regional Medical
Center. Both North Fork Creek and Casper Creek drain into the
Big Creek Drainage Canal. The flood plain of this drainage
system covers a significant portion of the installation, limiting
development potential both on and off the station. A levee has
been constructed on the installation along the north edge of the
Big Creek Drainage Canal. Because the levee does not follow the
entire edge of the Canal, it serves as only a partial deterrent
to on-site flooding. : :

-12-
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4.0 ATMOSPHERE

Atmosphere conditions at NAS Memphis are well understood.
Meteorological and climatological records for the area are
readily available. The wind rose (Figure 4-1) for the facility
showing prevailing wind directions follows. Exhibits 4-1 and

4-2 are the current Climatic Data Summaries for the Memphis area
‘and NAS Memphis, respectively.
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Figure 4-1.

WIND ROSE

wind Rose for NAS
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EXHIBIT 4-1. (continuedq)

METEOROLOGICAL DATA FOR 1988

MEMPHIS, TENNESSEE

LATITOBE: 35°53'n  LONGITUDE: 90°00' w  ELEVATION: FT. GRND = 258 BARQ - 271 TIME ZONE: CENTRAL  ~Bih. 13893
: CUAN P iMaR L ABR{MAY [JUNEIJUL Y AYG | SER [ OCT [NOV (DEC - 7242
TEMPERATURE OF : ; | ' ‘ 1 |
“verages i ! ) !
“laiy Man.mum Pazel s29] 6291 741l 8391 9241 3001 3121 g5 | 6911 8351 L4 204
“Caiiy Minimum 29 ¢ l 37 af a1 7| 518, 83 6| B2} 130§ 741} g7 of 491 43 7§03 r 22 9
“Homtmiy Codg B 4224 3523) e28) 118 8C.3! 816l 83 7] % 3] 59.1] 954 &6 34 3 52 2
£ ; ontniy Jewpt i 2531 292 381 46.4 5361 58.5| 708! 0 7| e5. 6] 45.7) 44 1) 327 ag 4
xiremes H { i
-n gnest L oeel 72| el es| 92| oy %] ssy sa| s 191 o3 101
-Date o9l 21 28 23 3 29 17 17 23 17 a0 N 2o
-Lowest P & 1 6 25 42 50 53 (%) ‘ 5 50 a0 33, 0
-Date 3 12 | 18 19 1 10 2t 7 K 28§ B FER 2
DEGREE DAYS BASE &5 °F: ; i ;
reat . ng 667 1 657 333 108 0 0 s} 0 1 202 314 | 619 } 31
Cool ing 2, o 20 sal 2211 a3 sie| sge| 347 24 g ol 2212
% OF POSSIBLE SUNSHINE | | i |
AVG. SKY COVER Itenths) ‘ | \ \
auar.se - guﬂset 6% g 4 59 5.1 4.1 %,: %.é 4.7 L 4.8 4.8 q g | 51
gnignt - Mignignt g7 47 5. 4.9 36 . 3.9 a. 4, 45 i 9 5
NUMBER OF DAYS: | ° ' } ? :
Sunr se to Sunset I o
. -Crear 3 1 13 12 14 16 7 13 10 13 13 171 148
-Fartly Cioudy g | 7 3 & B 7 9 12 10 9 6 1 36
-Coudy 17 11 18 12 6 7 15 3 10 3 11 '3 132
Prec.p tation ’
07 inches o more | g 9 ) 8 7 3 3 3 9 8 9 10 o8
1
Srow, lce peitets l
1 0 ‘ncres or more { 2! 1 0 0 0 ¢ ¢ Q [¢] o] 0 0 3
| |
Thunderstorms ’ :i 7! 3 4 6 3 10 6 ¢ 5 P 2 50
Heavy fog, visibility
174 mile or less 3 ! o 0 0 e 1. 0 0 1 2 2 10
Tve"u:el'atw'e °f
~Max.mum
302 anc avove ol 0 0 9 5 23 18 27 9 0 0 0 82
32¥ ang belowm & 2 o} [+ o] 0 0 4] 0 0 ol o] 3
-Minimum i
328 and beton 27 15 5 0 0 ] 0 0 0 0 0 12 33
0° and below 0l 0 0 0 0 0 e o} 0 0 e 0 o
AVG. STATION PRESS. (mb} [10°4.6 1011.9 11008 5 {1003.4 1005.3 [1006.1 1007.3 11005.9 [1007.5 |1011.2 1006 .4 1013.9 | 1008 5
RELATIVE HUMIDITY (%)
Hour 0C 69 67 66 67 Y] S6 82 75 82 71 76 70 70
Hour 08 || i Time) 75 77 75 75 74 69 87 84 87 80 84 77 79
Hour 12 'hOc2al lime 60 55 53 45 43 37 62 €5 g9 52 62 53 53
Hour 18 64 57 51 47 43 37 61 54 62 58 63 g3 c3
PRECIPITATION (inches!:
Water Lauivalent )
-Total 4.25 3.49) a 20! 285} 2.38] 215} 5.2 0.85] 4 3. 10.52] %.99 50 .24
Goeatest 124 hes) | 2,851 1.43f 1.35| T38| 1341 1.85| 209} 0.851 1.50| 1.37] 5.65 2.55 5.k
-Date 18-19] 1- 2| 8- 9{17-18| 21-22 30| 12-13 23 16 1 PM="1 ] 19-20 | 27-28 | NOV 13-20
Snow, lce peliets ' ’
~Total 8.2 3.0 T 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 11.2
~Greatest (24 hes! 7.7 3.0 Y 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 7.7
~Date - 7 1" 17 281 AN 6- 7
WIND:
Resu ! tant
“Direction (11) 249 315 224 315 175 087 193 139 119 032 206 204 18
“Speed (mph) 0.9 1.4 1.6 1.3} .1.% 1.4 2.6 1.9 2.1 1.0 2.7 0.7 0.7
Average Speeg (mphl 3.8 9.4 9.6 g.4 8.0 7.0 6.6 6.0 6.8 76 3.5 9.3 8.2
Fastest Cbs. 1 Min.
-0 rection ('] 2! 20 18 28 18 02 22 03 08 38 18 34 34
-Speec tmph) 23 23 23 28 32 18 26 30 20 21 22 37 37
-Date 30 22 12 5 21 9 XS|. 18} . 30 23 te 27 0eC 27
Peax Gust
-Direction (111 S SH S W W N NE NE SE N s WA W
-Speec impn) 32 37 36 L1y 44 28 39 30 32 32 45 a a6
-Jate B 220 12 5 8 s| 3| val 30l 231 el 271 ReRm

111} See Reference Notes on Page 6B
Page 2
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NORMALS,

LATITUDE: 35°03°N

MEANS, AND EXTREME

EXHIBIT 4-1.

MEMPHIS. TENNESSEE

(continued)

H U W B Ow 4

LONGL}«U\JE 30 °00" W ELEVATION: FT 'GRND 258 BARC 271 TIME ZONE: CENTRAL WBAN: 3893
aiUEN TS I MaR | APR | MAY [ounE[uL vl AuG I SER ToCT INGY [ DEC T YELR
TEMPERATURE °F : | %
Nermais® . j :
“Daily Maximum 48 3 53¢ ol 4 72.9 81.0 8g 4 a1 5 9C 2 84 3 Ts g B1 l 52.31 F -
-Daily M.Armum 3581 38 1] 41,84 52.2| 60.9; 68 3} 7261 708} &d 51 3 41 b 343 213
-Honthiy 39 ¢ 43.5 51.7 62.6 71.0 78.7 8z . 80.6 74 2 62.9 | 51_3l 43 3{ 2t 8
Extremes ‘ i
-Record Highest 47 78 81 85 94 93 104 108 105 103 Eb) 8% | 8! 8
-Year 972 | 19621 1986 | 1987 | 1977 | 1954 1980 | 1943 | 1954 | 1984 | 1953 l 1982 § JUL 19I8C
-Record Lowest a7 -4 -1 12 29 38 48 52 48 36 25 3 =13 -3
-Yeasr 1985 | 1951 | 1943 | 1987 | 1934 | 1966 | 1947 | 194p | 1949 | 1952 ! 19301 1963 DLT 363
NORMAL DEGREE DAYS: I
Heating ibase 65°F} 787 602 433 126 25 0 ¢} 0 9 137 415 673 ! 328
: |
Cooling ibase 65°F) 0 0| 20 54 AR an 530 484 28% 72 0 Q1 %)
% OF POSSIBLE SUNSHINE 35 50 54 | 56 64 89 74 74 | 7% 69 70 38 50 ; 54
MEAN SKY CDVER {tenths]
Sun - Sursget 38 6.8 5.4 6.5 6.0 5.8 5.3 5.4 5.0 5.0 4.6 56 6.3 57
MEAN NUHBER OF DAYS: .
Sumrise to Sunset
-Clear 3 9.0 79 8.2 8.9 g9t 10.2] 10.3] 118! 12.4] 4.3} 10.2 3.0 120
-Partly (loudy 36 5.9 5.8 6.5 7.1 3.7 1.0} 11.8f 1.4 78 T2 5.3 £ 8 35
-{ loudy 3B 172 14.6 1%.3 14.0 12.4 8.8 8.9 7.7 3.9 3.¢ 13.3% 1% 2 149
Prac.pitation
0! inches or more 38 99 351 10.8] 10.2 9.1 8.3 8.6 7.8 7.1 6.2 8.8 9.6 95
Srow,lce peliets
1.0 inches or more 38 0.8 C.6 0.3 0.0 0.¢ 0.0 0.0 0.0 0.¢ DeCr O 0.2 1
Thunderstorms 38 1.8 2.3 4.5 6.4 6.7 7.2 8 2 5.2 3.4 2.0 &.2 1.6 32
Heavy Fog vVisib:lity
1/4 mile or less kl:] 2.1 1.2 0.8 0.3 0.2 0.2 0.3 0.4 0.6 1.1 14 1.8 10
Temperature °F !
~Maximum - i
30° anz avove 47 0.0 00 0.0 01 3.2) 147 216 18.8 7.8 0.7 90 ¢9! 56 ®
32° and beiow 47 3.4 1.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1.3 & 2
~Min mum i
32° anc beiow 47| 18.5} 12.6 5.3 0.3 0.0 0.0 0.0 0.0 0.0 0.3 7| 145! 57 3
0° and below 47 o 0.t 0.0} .0.0 .0 0.0 0.C 0.0 0 0.0 0.0 0.1 02
AVG. STATION PRESS. (mb) | 16{1011.6 {1009.7 1006 411005.6 1004 5 11005.4 D006 .4 |1006.8 {1007.4 1009 ¢ 1005.4 1019.9 1 1007 8
RELATIVE HUMIDITY %)
Hour 00 49 75 73 70 I3 76 77 79 80 80 77 74 74 76
Hour 06 L Timel 43 78 78 76 78 82 82 84 86 86 83 8¢ 781 81
Hogur 12 '“0F31 TimeR 49 63 60 56 53 55 56 57 57 56 51 56 Bl | 57
Hour 18 43 67 62 56 54 %6 57 58 80 62 &0 63 &7 | 80
PRECIPITATION (inchesi:
Water Equivalent
-Norma | 461| 4.33] 5.4a] 5.77| 5.06| 3.58| 4.03| 3.74} 3.82| 2.37| 4.17} 4.85 51.57
-Max mum Monthly 38| 1221} 9.33|12.c8(12.29{11.58} 6.88| 8.84| 965 7.61| 775110 %2 13.81 13 81
-Year 1951 1986 { 1975 [ 19851 1953 | 1951 1953 { 1978 | 1958 1‘384 1988 | 1982 | DEC 7‘382
-Minimum Monthiy I8} 0671 1.12| 1.50! 2,059} 0.83| C.04| 0.43| 0.43| 0.1% 0.751 1.0%
-Year 1986 | 1980 | 1966 | 1965 | 1977 1953 | 19541 1953 | 1953 1963 1965 | 1955 | OCT 1963
~Maximum in 24 hes | 38] 3.89| 3.63| 5.35| 4.35 4. 94] 47| 4N 404} 463 340] 5651 5.42 5 95
-Year 1974 | 1966 | 1975 1985 | 1938 1980 | 1980 | 19781 19571 1981 1988 | 1978 | MAR 1975
Srmow, lce peliets -
-Max mum Monthly 38 12.4 8.3| 17.3 T 0.0 0.0 0.0 0.0 0.0 0.0 161 14.3 17.3
~Year 1985 1985 1968 197 1976 1963 { MAR 1968
-Maximum in 24 hrs | 38 8.1 5.8 16.1 1 0.0 0.0 0.0 0.0 0.0 0.0 1,21 14.3 16 1
~Year 1985 1960 1968 1911 197¢ 1963 | MAR 1968
WIND:
Mean Speed (mohl 40} 10.2{ 10.2} 10.9} 10.4 8.8 8.0 7.5 7.0 7.5 7.7 9.1 9.8 8.%
Prev..lm? Direction .
through 1963 S S S S S ) S S 3 S S S S
Fastest Obs 1 Min.
-Direction 111} 13 34 32 16 24 34 02 34 20 36 28 23 30 24
-Speed IMPH] 13 35 35 40 46 40 40 /. 3B 39 40 40 36 46
-Year . 1976 1984 1973 1979 1379 1977 1982 1980 1972 1984 1979 1972 | APR 1979
Peax Gust
~Direction (1!}
-Speed imphl .
-Date

{11} See R.fepronce Notes on Page 68.

age
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EXHIBIT 4-1.

=\

(continued)
PRECIPITATION (inches) MEMPHIS. TENNESSEE
; 1 : . 1 I H .

YEAR' JAN | FEB - MAR ;| APR ' MAY {JUNE JULY!| AUG | SEP | OCT | NOV ; DEC ANNUAL
TS5 | 2 34 5 2T 3.3c, 3.73, 1.B5] 482| BBa]| a5 2 73] .57 266 5 23133 20C
1950 | 3 7a| 3Ce| 320( 35| a20| 5.3a| 1.30| 7.84| a05| 4 11| 3.62| a 303 23
1961 0.8a! &.83| 7 13, a.e5S| 4.40| 1.49] 3.97 ) 1.71 o 66 1 28] 806l 856149 6d
1982 | 4 191 4221 480! 32| 084] 5.71 3.941 4.18] 5 28} 2.57| 2 31 1.351 43 0!
1983 ¢ ' 281 2,97 507 560 3.77 1 4.334 4.38: 215 2 06 i 2721 33738 e8
1964 | 3,731 380, 733111 03| 3.28| 1.39) 6 4| S5.76| 2.74| 2.21| 2.53| 7.97 57 £8
1985 | 4 7S 6.78; 5.3% 2 0% 7.42 0.98 1.80 3 38 7.38 0 .54 0.7% 1,17 142 72
1966 2 84 6.88 ¢ 1.350 5 42 5.69 0.52 2.18 4.28 3.23 192 157 5. 21 4 24
1987 2.23 2.33 a & 4 4g 65.38 1.70 6.01 517 1. 86 2 38 1.90 7 37 4 4<
1958 5 357 1981 6.52 | S 18] 5.21 3.76 | 2691 1.e0 s'sg|{ 2.87| 483! 6.04 5 87
1969 |* 3 14 3 20 2.63 8.29 1.34 1.60 1.92 b5.62 0.90 1.24 4 19 705162 "2
1870 1158 3 8~ 5.32 7 C8 3.70 5.76 4 .99 1.78 3. .86 .20 2.62 3 71l 43 .99
1371 2.15 1 723 354 285! 3.90| 3.82| 2.90| e 05| 3.a2| 0 06| 149} b T ica "9
1972 4 .73} 2.23) &4 80| 351 455 5.50| 4.89{ 1.94| 5 45| 3.92| 8.05| 9.37 158 93
1373 a. 52| 3.862| 7.63, 9 44| 6.23 1.00] 4.49| 4.88] S 06| 3.37| B8.43] 5.3% 64 '8
1974 8.90{ 4.65| 3 4C, b 3¢ 776! ©.30 6.33| 4 78| 3.45| 2 67| 4 95| S5 C3, 84 57
1975 4 63| .53 +208{ a98]| 8.72] 2,42} 2.26 2°¢ 22| 2.69( 7.771 2 %358 &8
1976 2 83| 4 a3 7 68| 2 a1 4731 4.06] 3.82] 6.86| 5.40| 5. es| 1 83| 1 79143 38
1977 2.57 1.99 4.13 | 5.42 0.83 3.38 3.4 182} 6.43] 2.02| &.01 3 391 e1 28
1978 8 13 131 a 05| 24| B814) a.45] 389| 965| 1.852| 1.82| 5.56 |13 1z2!e3 78
1979 5 98] 5. 66| 6.60|11.47] 7.781 4.93! 3.12| 5 92| 4.43| 2.80| 7.42) 4.92] 70 83
1980 3.23 i 12! i085!.7. 53| 4.43f 5.75| 4.73| 1.23| 5 32| 3.14| s5.23 1 85 1 54 43
13981 .38 365 a4 28| 3.7 7.06] 2.93 1.71 4.21 | 0.61 5.83f 2.12| 1.84 )40 CC
1982 6.61 4.7 | 4 47| .76 ] 5.50| &.68 | 4.13| 3.1 1,92 5.23| 6.43]13.81 ! 68 8!
1983 2.32 2.6 3 66 8 84 9.58 3.50 3.83 0.61 1.52 2.94 9 8¢ 8 68| 57.6%
1984 1.88{ 4.37| &.07! 5.24! 9 06| *.12| 4.59| 500! 1.96| 7.75| 5.85| 4 3557 24
1583 3.7 4,101 6.9 & 51 2.23| ».55] 3.50 3.50| 4.03| 3.36| 3.87| 3.271!47 66
1886 0.57 | 2.s0 190 3.72| 4.63| . 80| 1.21 2.74 1.21 3.751 8 67 3.92 ! 38 &2
1987 1.76 | 5 81 338 378} 2.9 | 66| 2.06| 4.12] 2.0 1961 10.a5 | 11.331!83 34
1988 4,257 3.49| &4 20| 2.5} 2.38| 2.15| 5. 21 0.85| 4.73| 3.82410.52| 5.99;5¢C 2@

Record

Me am a86| 4.291 5.29 5. 10| 4.39] 3.5} 3.40| 326! 2.96| 2.86| 4 46| 4 7743

See Reference Notes on Page 6&B.
Page 4A

AVERAGE TEMPERATURE (deg. F) MEMPHIS. TENNESSEE

YEAR! JAN | FEB | MAR | APR | MAY |JUNE|JULY| AUG | SEP | OCT | NOV | DEC -ANNUAL
SEEE] 35§ 44 & 57. 7 61.5] 74.4] 77.4| 79.3| 81 1 75.7 ] 64.5] 46.6] &3 4| 61 8

#1950 41 9| 40.8| 40.2| e4.8| 68.5| 77.8} 81.8 16| 76.1 £3.8| 50.8| 37.21{ 6C. 4
1961 361 47.2 ] 551 s8.2 | 6.7 | 75.1 B0.2| 77.8| 74. 6| 62.5] 49.6| 42.4| 60 &
1962 3.2 | S50.3] 47.3| S8.8{ 76.8] 77.1 g1.3! 80.8| 73.4| €5.9| s50.2| 33.9| &1 5
1963 34,41 376 56.7| 4.2 71.1% 78.6{ 80.1 80.2f 73.4| 8.6 | 53.4 | 31.5| oC 8
*364 a1 .1 a0 z| s1.7| e4.0| 71.9] 79.3| 80.6| 78.6| 72.9| S8.9| 54.4| 44 3| 1.5
1265 43.4| 42,9 44.0| &b6.4| 74.7 | 78.1 81.8| 80.2( 73.7{ 60.8| 55.8| 45.8 | &2.3
1966 33,2 42.2| s2'8| €60.6] &7.9{ 76.6| 84.7| 76.3| 70.8| 58.9 §3'7| @1.4| 80 O
1967 22'2| 39 2| S6.7| 66.5| e8.8| 78:3| 77.7| 76.C| 70.3| &2.4| 49.1 45 0| 51.0
1968 3.8 | 37 3| 50.9| €2.7| €9.7| 79.5| 80.8| 82.0| 71.3| e2.2| 50.9| 41.7} &0.7
1969 21,2 43.31 45.0 2.9 72.1% 786.8| 84.9| 79.3] 72.9| 2.9 43%.0{ 401 61 1
1870 35.3| 41.7| 48.7) 5.0 72.3| 77.3} 79.7| . 81.2| 77.9| 1.7 49.8 ) 46 4| &1 4
1971 3961 43.5| 48.4) 80.5| 6.6 | B80.6| 80.6| 78.6| 76.1| £9.3| 50.9] 50.7 | 62.1
1972 22 3| 4a.7| 52.24 3.1 9.7 77.58| 79.a| 79.7| 75.9| 61.4{ 45 5| 40.0! 60 9
1973 38 6| 40.5| 57.3| 59.8! e8.3| 81.0] 83.2] 79.6 | 76.1 67.6 | 57.3| 43.3| &2.7
1974 4a5.7| 45.6| 58.7 | B1.8| 72.1 74 7| 82.5] 79.2| ©8.5| 62.4{ 53.3| 45.2| 62 5%
1975 45.9| 46.2| 49.9| e1.9| 73.5| 78.8| 8B1.1 g1.2! 70.9 | e5.8{ 53.8| 4a4.1 62 B
1976 39 6| 38| 58 5| e3.6| €5.6| 76.4| 81.5} 78.9| 73.0| 58.9] 45.5| 41.9| &1 5
1977 30,7 251} Bs8. 6| e6.9| 76.4) 81.9] 84.7] 82.6} 79.0| B2.2| 55.1 44 1 64 0
1978 32.7] 3. 0| 50.3| 66.3{ 70.9| 79.8| 83.8| 80.9| 77.7| 2.5 | B57.7] 44.C| 51.8
1979 30.9| 38.5| s4.3| e€3.0| 70,0 77.9| 82.6| 80.9| 73.4| 5.8 S50.7 | 45.4 ) &1 .1
1980 a3 2} 33 5| 49.a} 60.9| 72s| €0.9| 88.8| 87.2| 80.5| 2.7} S53.3} 45 9| 6£3.8
1981 a0 9 47.3| s4.3| 70.2| 70.0! 82.5| 84.6| B1.8| 74.0| 2.5 S53.8} 40.9| 63.6
1982 36 6| 40.5| S55.5| 58.5! 74.5| 78.0| ©5.0| 82.9| 73.3] 3.7 53.4| 49.5| 62.6
1983 20.4) 45.3| 51.9| Se.8| 8.2 | 77.2| 83.6| 84.9§ 75.2| 66.2| 53.1% 38.7| &1.5
1984 35.9 | 47.6 | 51.1 1.0} €9.5| 80.9| 80.9| 79.8} 71.9|.88.4| 50.9| 53.8| &2.6
1985 34| 40.6| S57.7f #5.0| ?71.8|-78.9| €2.2| 80.2| 73.8}| &7.2| 57. 6| 36.9] 620
1986 a1 9| 48 0| 5.2 | e4.4| 72.5| 81.0] 86.5]| 79.2: 79.1 64.2 | 51.1 42.6| &3.8
1987 39.6 | a47.1 sa. 7| #2.2| 76.5| so.0] 82.5| 83.6| 75.3] 59.21 54.4| 46.7 | 63.5
1988 36 8| 42.2) 52.3| 2.8 71.8| 80.3}| B1.6| 83.7 | 76.3} 53.1 54.6 | 44.9} B2.2

Record

Mean ac 8| 44 0| s2.4| 62.2] 70.6| 78'4a| 81.4| 80.2| 74.2| 3.5 S1.8| 43.5} &' 9

Max a8 7| s2. 5! 1.4 71.5] 798| 87.4| 90c.2| 89.0| 83.5( 73.5| 0.8 | 51 5} 70.8

Min 32.8] 356 43.4f 52.9| 1.4 ©9.3] 72 7 +.3]| e4.9| s$3.4) 42.7] 35. 53

See Reference Notes on Page &

Page 48
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See Referermce Notes on Page &68.
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1976-77
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1986-87
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ROUGH THE CURRENT YEAR,
GR PRECIPITATICON

QR TEMPERATUR
GR SNOWFALL

.S

1

B

2.6
EXCEPTIONS

See Reference Notes on Page £B.

MEMPHIS. TENNESSEE
Page &B
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0.7
Page bA

0.1

ALTHOUGH

00
INOIVIDUAL MONTHS MAY BE MISSING.

.0

o]

0F INSTRUME
1951

MISSING/UNREP
ION TABLE ON PR

£
FROM TRUE NORTH

RESULTANT DIRECTIONS ARE GIV

PAGE 48

INCLUDES LASY DAY OF PREVIOUS MONTH
THAN
- BASED ON THE
- DATES RRE THE mQS
- NUMERALS SHOK TEN
MAX AND MIN ARE LONG TERM MEAN DAILY MAX[MUM
AND MEAN DAILY MINIMUM TEMPERATURES.

REFERENCE NOTES
(a) - LENGTH OF RECORD IN YEARS

PAGE 3




EXHIBIT 4-1. (continued)

MEMPHIS,
TENNESSEE

Topography varies from the level alluvial area in
east~central Arkansas to the shghtly rolling area

in northwestern Mississippi and southwestern
Tennessee.

Agricultural interests are varied. with major
crops being cotton, corn, hay, soybeans. peaches,
appies, and a considerable number of vegetables
The climate is quite favorable for dairy
interests. and for the raising of cattle and hogs.

The growing season is about 230 days in length.
The average date for the last occurrence of
temperatures as low as 32 degrees is late March.
The average date of the first temperature of 32
degrees or below is early November.

Precipitation of nearly 50 inches per year is
fairly well distributed. Crops and pastures
receive. on the average, an adequate supply of
moisture during the growing season. with lesser
amounts during the fall harvesting period.

Sunshine averages slightly over 70 percent of the
possible amount during the growing season
Relative humidity averages about 70 percent for
the year.

Memphis, although not in the normal paths of
storms coming from the Gulf or from western
Canada. is affected by both. and t(hereby has

comparatively frequent changes in weather

Extremely high or low temperatures. however. are
relatively rare.

-2~



EXHIBIT 4-1. (continued)

STATION LOCATION

wEMPLTG  TENNTSSTS

s R H Elevanon above e Ty
: e T
, : i ! : Ground ; . Weawos
| . ! i e ‘ : i - I T ALTOS
A i [ 1 N
; | i . ! P-2 i e W -
! ! g e { = : s =
! P {
i g i5 ] . R | i
Locanon ! g 4 Z ! laotuds i Loogitude LR B ;! < . | Remarks
. s 2 83 & | . R ] s e -
E3 2 - i FANT- B 1 H H :
3 [ 3 3 § e | Nortn vest T g8 ‘ b 1ﬂ§ 2 g 2.
3 3 ¢ = 2 ! 2 E 2= 8 2 H 3
3 . 3 4% 3 b1 ] = - '3% ® H 4
¢ & S : : E,z B % §00° 0w
§ ; & ! €58 ® i Foa. &iaFE®E v I,
.
| ' ' : i : )
i i i ' ' ! ’ ! L
Jackxon 8lock 2/28:71 10/09/71 1 ;95T 08" 1 907 03, z61% 80 =9 1 19 . 70 P i Thermometers in North window.
Main and Gavose t } | ! ¢ i i i ' : ,
lrwin (Irvine) Block 10/09/71 | §/12/79 1 1700* NNE l 35° 09° ! 90° 03 ! 2617 [*82 | 39 | 39 i wwg2 | " Thermomerers o Noren winaow.
54 Nerth Second : i ! , *3G feec to
: i | . | : . . T oereb feet 1o .:mn and 82 feet
! ' ' ! i : to 9/7.76.
| i ! : . 4 .
McClellan Building $/12:79 12/01/89 . 300" west - 337 29 a0t 03' 1 2707 P 7Y 1%58 eS8 ; 51 * *1ln North window at 53 feet e
Front near Court , . : i ) | . 11:1.85, then rocf exposure.
. 1 " 1 B i B H
Cotton Excnange 2/01789 [ 6/30/95 i 100" ESE - 35° 0%' e 03' 1 264" !116 1108 ;108 : P00 T Triple regi<ter aaded $:9°9C,
Second between South ! ' . ! , I i : . Porter Building built to mect
Court and Macison i : i . ’ I i , . " in eariy 1895 nac some affect
t ) . ' H i on wind,
. : i . | N i
Porter Building 7/01/95 ) 3/31/05 100 -'\"-t.f 157 Wt 307 03 1 268 1547 R146 *146 *134} i 134 * 130 feet to Bs3/03.
10 North Main (Main and i ' : | i : ' ! ! # Added 2/20/96,
South Court) ' : { i H . )
Post Office Buiiding 4/01/05 (8/29/58 600° we~t 35" 09’ ¢ 90t 01t P 271 1486 | 578 'b78 | €7Q1d20 § 70} ( ; & = 97 feet to 10/29/31.
Front at Madison ' . i . b - "6 feet to 17.29s31l. osvenrom-
. ) : f : “ i e | . ' eter Giscontinued 3/31i.l.
i i : s . : ¢ » 67 feet tz I, 11/08, 69 feet
. i ! | | : H te 16/29/31.
i . . H i ! d - Added from Airport 9/11/5G.
i : : 1 e - Movec to Airpert 9/11. 50,
{ ! . ! Effect of tall buildings on
! i ; : . easterlv winds segan about 1310
| i X b ! ! and became guite acticeable >y 1924.
i ' ' N ! i
Shrine Building i 8/30/758 1 9/25/0e  -35" Svuts $37 08 99° 03 27 ! 'y 70 70 Instryments on Poxt Office roof.
Front at Monroe ! (A) . | i . , 0 {A) Jffice moved tc Airoere.
< : i b Ciimatolegicai reccrds frar Post
1 ! ' ' Cffice ront until 3,18/03.
H ' B : ' '
T ALRPORT ; ! : i
Curtis=Wright Hangar 10725731 . 9/20732 ¢ 35003 8%° 59° ‘ 69 L st s 8 ' 3
2nd floor Municipal AP . X | : | ! ‘ : .
4 f
American Alrwave Hangar o 3720031203 2136 ¢ BUC' west . 450 w3t 890 59' 1263 i a9l § [ 3 .
Municipal Airport . ! i i ;
Dept.of Commerce Blde. % 21,30 5/I8:38 1 300" Hast 337 4’ £0° 58' 263 | 91 S b : i
{Radic) Municipal AP . : i ! i
Adminictration Buiicing S.a9.3b W lTUT3 0 10UT Weat o 357 3T 0 89° 59' 1e238 w22 %6 | &S a4l b 3 es * 55 feer o T 22758, R
Municical Airsort * . . H . : \ ' , ©om* S feet to Ll <7 and ? feet
* Intermational Airpore . ' . H . 4 ' ' . o 11719789, 3Srancbv status
Effceccive 1n 1969 . ' : . . : { ' ' ' after 9:3G:6C.
! ’ H ! . . * Ccormissionea aboutz 1300 feet
. | H i | ' NE of tnermometer site lu/l.sC.
. } . i . i : a = Addeg ¥/1l 5u.
f . . i l N : : ' b - Jeccmrissionec 9711 SO.
1 H ! : A ! i i © ¢ = Discontinuesd 9:30/60: slin
H H H H ! I ! 1 ' : ?Ey:nrmeur as standdy.
i i ! . ! i d - Zffective 5/6/6w.
’ ; ! i g i i ' . e - 26) feet to 10/1/60.
| ! : . :
3171 Director’« Row © X177 1002¢ F<',.‘. mi. WNWi 35° 03’ | 90° 00* 258 1£22 | na | NA | 60 5"8 ';: 58, £ j-NA £ - iumn Tlxt; as prx;r to ‘;/17/73.
Trternacional Airport 1 i '3 % - Installed on roof 4,1/81.
i ! ; ' 1 Lo ; A - Removed «/1/81.
¢ - 3
“248R Winchester Road !lwll:’!S 03/01/88 0.5 mi. F>g| 350 vyt | soe sat | 258 |i22| 6 wa | A 2 LTS B | NA | FAA oncration eff. 10.1235.
International Airsort | . . | i [P ) (llfhce rct.:;rd t: cre=197?
H ! ccation. wSFU moved to
| 1 l ’ ‘ H T Waidut Urove AL witr
. t
P . . : | ' no ohservinug Fresram.
' e L. - .
2296 Winchester Road 93/01/88 Prescrt 1 Unknown | 35° 03" - 80% SO' 1 358 | k22| k6 | NA | NA 4 4 o | we } NA | i = Not muved i.
. . . | Scation tvoe chmgea iror FAA
‘lnremunmal Airport i i ' i | ' o FCWOS 871 &7
| i 1 j = Inscalleg lO ol ‘87,
| ! ! i ! I ‘ k « Hot moved 03,01/88.

SUBSCKIPTION: Pricc and ordering information availuadle throucn: National Climstic Center, Federal Building, Ashevilie, N. C. 28801

USCOMM-NOAA=ASHEVILLE, N.C.- 5Q%

U.S. DEPARTMENT QOF COMMERLE AN EQUAL OPPORTUNIT
NATIONAL CLINATIC DATA CENTER UNLTY EnpLOTER POSTAGE AND FEES PAID
FEDERAL BUILDING Y.S. DEPARTMENT OF COMMERCE

ASHEVILLE, N.C. 28801
COM 1210
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STATION CLTHATTC SUMHARY
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lHeval A.e Stat.aon Nemphis, lunnesses +s located 22 ailus
Nuaphss lnternational  Awrpory tn  the

[ the high tesperatures vccur during the falt with  cotd

tiunts passing occasivnally through the drae. Hithe the onset

north-nortl.oast “t
suuilhiestern cor e of lennussee vit & rulatively flal Bred ot ol Hinter, radical tampui diure chdnges Lecome aure Common
the MNisvivsippe Hicwr basia, Ihe turrasn in the tamediatu witd. @ %0 Jdugree temperaluie drap during a4 <cold trontal
ercitily ot e wtation being o tuw rolling Llypa wWilh  an pdrnage boiug not 3t all uncomaun.
elevatlicn wt 3% lautl dbuve asudn sea lovel Pravipstotion uf oboutl 49 (nches per yedr Is fairly well &
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ult 1he lies muwda high circutatiun during the summce the Wi wa usually raduccs

ar e gunurolly good wiith cellings and

) pat b
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aprang Vot 113 the summer wmonths, pre-frontal wyuall lLive wt the traw wven d. ny the Lod wedther months  of winter,

et derstuiw. 2w teplaced by convective type thunder starms Nos vsey kha munihs of Hay, June, . and July Vesuatl Flight Hotes

Uccarinvnall, S upssal cyclones muving snland produce liudvy [RININ] W oe wepuricnced LY ] than 9% uf the timu,

corins and gurt, wends throughout the aiwd. hocvrider sturmy,  dre thy principal couse of ceduction in  flight
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lha WG-wt dye wmesn luape
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5.0 PATHWAYS OF CONTAMINANT TRANSPORT AND EXPOSURE

5.1 PATHWAYS OF CONTAMINANT TRANSPORT

The probable routes of transport of contaminants from the site
for potential exposure of the receptors include the following:

1. Volatilization of organic waste substances to ambient air,
with the polluted air moving off site, may affect areas
downwind. .

2. Contaminated dust migration in the air medium may reach a
downwind receptor.

3. Contaminated surface run-off that may impact the surface

. water quality and the environment in the drainage basin.

4. Desorption or release of contaminants in the sediment that
may cause the off-site transport via surface water flow.

5. Movement of contaminated groundwater in the uppermost
aquifer (perched, unconfined) may transport contaminants
downgradient.

6. During normal on-site activities, both remedial and

operaticnal, contaminants may be transported off-side.

A subsection which discusses the migration pathways is included
in each SWMU summary section and addresses the four potential
media which serve as pathways (e.g., air, soil, surface water,
sediment, and groundwater). The SWMU summaries are presented in
Section 7.0.

5.2 POTENTIAL RECEPTORS

Potable water at NAS Memphis is available from both on-site and
off-site sources. - In both instances, the source of supply is

" groundwater found in two geologic units known as the Memphis Sand

(approximately 500 feet below the surface) and the Fort Pillow

Sand (approximately 1500 feet below ground level).

The NAS uses five wells for water supply. Three wells are
screened in the Fort Pillow Sand, and two in the Memphis Sand.
All five wells are located in the developed area of the facility.
Consequently, they are located near many of the SWMUs which are
to be investigated. While contamination of these wells probably
poses the greatest threat to potential human receptors, the depth
to the first aquifer makes contamination from on-site sources
unlikely. Shallow private wells near the NAS perimeter are of
more concern.

The surface water flow regime is discussed in Section 3.4.
Surface water is used primarily for livestock watering and to
support aquatic life. According to a spokesman for the Memphis-
Shelby County Health Department, no surface waters in Shelby )
County are used for public drinking water sources. Contamination
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of the Big Creek drainage system poses the greatest threat to
potential environmental receptors. . : A

The NAS has approximately 1100 family housing units. These units
are located on the east side of the installation between the
airfield and the hospital complex. . The off-site housing units,
which are nearest to the majority of the SWMUs, are located along
'the western boundary of the NAS. The distance from these
potential receptors.to the SWMUs varies from several hundred to
several thousand feet, with the majority of the sites located at
a greater distance.

The permanent population of the NAS is approximately 7500
persons, including dependents. The student population is
approximately 10,000 persons. The SWMUs are primarily located in
the "industrial" areas of the installation. Consequently, the
persons at greatest risk of exposure are those assigned to work
on-a long-term basis in that area. These persons are the
approximate 1500 civilian employees of the NAS. The opportunity
for human contact with the SWMUs is limited because the SWMUs are
commonly located within limited access areas of the installation.

Based on the available information and data presented in the
Preliminary Review Document (PRD) and Visual Site Inspection
Report (VSIR), potential human and environmental receptors
include the following:

o Nearby users of shallow groundwater )
o Users of the nearby surface water for body contact . o
activities, i.e., swimming (dermal exposure) and fishing
(dermal exposure and ingestion)
o Oon-site personnel during the training, operational and site
remediation activities
o Environmental receptors include aquatic biota in affected
surface waters, terrestrial fauna and affected vegetatlon
o Downwind residents.

These are discussed in the following report sections.
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6.0 CONTAMINANT PROPERTIES AND EFFECTS

The contaminants of interest at NAS Memphls fall into a
" relatively small number of individual or groups of contaminants.
These are:

o] Fuel leaks and spills (JP-4, gasollne, diesel oil, kerosene)

o Heating oil or waste oils and oil/solvent mlxtures

© . Solvents - metal cleaning and degreasing agents, either
halogenated or non-halogenated

o] Metal plating solutions =~ cyanide-based solutions containing
chromium, cadmium, nickel, or copper

o Battery electrolyte wastes (lead-acid and other batteries)

o "Household" wastes generated by routine office and training
activities (trash, mess hall food wastes, etc.)

o Medical wastes

o Paint and paint thinner wastes

o Construction/Demolition Wastes

These are briefly described in the following paragraphs.
6.1 FUEL WASTES
 6.1.1 Jp-4

Jet fuel JP-4 is a "wide-cut" gasollne type fuel used by the
mllltary (in contrast to heavier kerosene type fuels used in
civil aviation). JP-4 contains typical gasoline type
constituents. It is free of heavy metals. Health and safety
data is readily available and are not included here for brevity.

6.1.2 Other Jet Engine Fuels

Kerosene-based jet fuels are essential "light" kerosenes with
‘various chemical fuel additions to bring the finished product to
the required specification for vapor pressure, flash point, etc.
Jet, or turbine, engine fuels are usually free of heavy metals.
Health and safety data are readily avallable, and are not
included here for brevity.

6.1.3 Aviation Gasoline (AVGAS)

Gasoline for piston-type aircraft engines is similar to
automobile gasoline (MOGAS), except that it was typically higher
in lead content to achieve higher octane rating specifications
required for military aircraft engines. AVGAS is color-coded by
octane rating.
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6.2 HEATING OIL AND USED MOTOR OIL

6.2.1 Heating 0il

Heating o0il is a moderately heavy and viscous oil used to fuel
heaters and boilers. It is characterized by longer chain
hydrocarbons. Heating 6il is lighter than and only slightly
soluble in water and is visible as a sheen on water in very small
quantities. It generally presents little hazard due to low
toxicity and low likelihood of ingestion.

6.2.2 Used Motor 0il

Used motor oil contains original constituents of motor oil, plus
heavy metals from contact with engine parts and polynuclear
aromatic hydrocarbons (PAHs) generated during engine operation
(heat, pressure). EPA considered regulatory used motor oil as a
hazardous waste (see Federal Register 51 FR 8206, 10 March 1986),
but declined to promulgate regulations because such regulations
would be counterproductive since it would discourage recycling
and encourage uncontrolled disposal as "household" waste. The
-above FR citation provides good <escription of used oil
characteristics and references on public health and environmental
effects. . .

In the past, PCB-containing oils (i.e., electrical power
transformer fluids) were routinely handled as waste oil and may
have been combined with other waste oils.

Note: TDHE, unlike some states, does not regulate used motor oil
as state-designated hazardous waste, unless it is mixed with a
listed hazardous waste. It is generally regarded as a "special"
waste, to be managed in a prudent manner.

6.3 SOLVENTS - HALOGENATED AND NON-HALOGENATED

6.3.1 Halégenated Seclvents

Health effects data for solvents are readily available, and are
not repeated here for brevity. Halogenated solvents are
typically used in significant quantities as cleaners and
degreasers in metal finishing operations or machine repair work.
Use of halogenated solvents increased steadily throughout the
1950s and were in general use until the early 1980s when their
use began to be curtailed because of worker health and
environmental (waste management) concerns. Examples of commonly
used halogenated solvents are trichloroethylene (TCE),
trichloroethane (TCA), tetrachloroethane (PCE), and carbon
tetrachloride.
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6.3.2 Non-Halogenated Solvents

Non-halogenated solvents typically used are mineral spirits,
alcohols, and terpenes. They are used variously as metal
Ccleaners and degreasers, paint thinners, cleaning solutions, etc.
Stoddard solvent, a common solvent in the DoD inventory, consists
mostly of mineral spirits (mostly nonane), but may contain 15%
chlorinated and/or non-chlorinated aromatic hydrocarbons
(typically trimethyl benzene). s

6.4 METAL PLATING WASTES

Metal plating wastes are typically cyanide-based solutions
containing a particular dissolved metal used to plate other metal
objects. Typical metals used in industry are nickel, chromium,
cadmium, and copper. Platings are performed to achieve specific
purposes on the finished object, such as corrosion inhibition,
improved electrical conductivity, or aesthetic appeal. 1In
concentrates and solutions, the primary threat is cyanide
(inhalation). 1In dilute form (e.g., wastewater containing dilute
solution, it may disperse as runoff and become a long-term
environmental contaminant (due primarily to heavy metals) in
surface soils and sediments. Disposal in dry wells can lead to
build-up in soil and eventual contamination of groundwater
(metals and cyanide).

6.5 BATTERY ELECTROLYTE WASTES

Battery electrolyte wastes vary, depending on the type of
battery. The batteries of concern for this project are the lead-
acid type, in which lead plates are suspended in a sulfuric acid
solution. Contaminants of interest include sulfuric acid (until
neutralized) and lead. Lead dissolved in "battery acid" is
greatly immobilized during acid neutralization by formation of
low-solubility salts (lead sulfate, lead carbonate).

Hazards from other types of batteries depend on battery type
(e.g., nickel-cadmium [NICAD], mercury), construction (sealed or
non-sealed), and disposal method.

6.6 YHOUSEHOLD'" WASTES

Household wastes, as used in this report are those solid wastes
typically generated in domestic households. They also include
(in varying portions) wastes generated in office environments
(paper, small amounts of solvents and oils, etc.), and small
shops (oil-socaked rags, scrap metal, small amounts of cleaners
and solvents). While the bulk of such wastes are non-hazardous,
household wastes typically contain small amounts of hazardous
materials.
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6.7 MEDICAL WASTES

Medical wastes may include infectious (pathological) wastes,
waste laboratory chemicals (flammable, toxic), "sharps" (used
hypodermic needles, broken glassware), and low-level radioactive
wastes. EPA's Guide for Infections Waste Management (EPA/530-SW-
86-014; May 1986) provides a good discussion of waste
characteristics, hazards, and recommended management. The Agency
for Toxic Substances and Disease Registry (ASTDR) has summarized
the relative hazards in a document entitled The Public Health
Implications of Medical Waste: A Report to Congress. Hazards
primarily include risk of infection through cuts and puncture
wounds and are of primary concern to hospital workers and waste
handlers. Although EPA has regulatory authority for infectious
wastes under RCRA, EPA has yet to promulgate generally applicable
waste management regulations. Medical wastes management has
historically been regulated by state and local public health
departments. Incinerators for medical wastes typically are
required to obtain an air quality permit. Air quality permit
requirements for medical waste incinerators were promulgated by
TDHE in 1989. ‘

Ash from medical waste incinerators may contain heavy metals, and
can be expected to be very alkaline (pH > 12.5). Older
incinerators may not incinerate waste completely due to uneven
mixing and heating; however, the efficiency of newer incinerators
is extremely good, and the ash can be assumed with confidence to
be sterile. However, sharps may still present a simple cut and
puncture threat if improperly handled. Incinerator off-gas will
likely contain hydrologic acid (HCL) prior to scrubbing due to
the combustion of plastics (chlorinated hydrocarbons), which are
common in the waste stream as bags, gloves, syringe barrels, etc.
current TDHE medical waste incinerator regulation (Chapter 1200~
3-25, "Standards for Infections Waste Incinerators") require an
operating temperature of at least 1600 degree fahrenheit (°F) and
a one-second detention time with a 15-minute minimum time limit
from reaching operating temperature to initiating waste
incineration. More stringent requirements apply for anti-
neoplastic agents (chemotherapy drugs or other substances used in
cancer treatment). By TDHE Policy; medical wastes may be
disposed of in specifically approved sanitary landfills with the
landfill owner/operator's permission.

‘6.8 PAINT AND PAINT THINNER WASTES

Paint wastes vary greatly in toxicity, depending on the type of
paint. Lead-based general purpose paints and anti-fouling marine
paints containing tributyl tin are toxic due to heavy metals
content. See Section 6.3 for paint thinner information.
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6.9 CON

ruction and demolition wastes include the following:

o Brick, cinder block, concrete.

o Wood (preserved and non-preserved)

o Plastic

o Sheet metal, steel reinforcing bars (rebar) for
concrete, metal frames (steel, aluminum) for doors and
windows, and electrical wiring (copper, aluminum)

o Roofing material (may contain asbestos in an asphalt
matrix)

o) Floor tile (may contain asbestos in tile and/or

, adhesive)

o Ceramic tile

o Pipe insulation (typically fiberglass; newer building -
styrofocam or rubber; older buildings - mineral wool, -
and asbestos for steam lines and fireproofing)

o Water piping (steel, copper, plastic; older
installations may use lead for seals). Copper piping
typically sealed with lead/tin solder.

(o} Glass (windows)

o Earth removed during foundatlon removal, grading, etc.

o Asbestos siding.

In general, these wastes are chemically inert, or are non-
hazardous biodegradable material (e.g., wood). Some materials,
such as asbestos, require special handling and disposal
precautions.

6.10 POLYCHLORINATED BIPHENYLS (PCBs)

' PCBs became a concern some 15 years ago because of their

toxicity, combined with their tendency to accumulate in animal
tissues (biocaccumulation factor on the order of 100,000). There
are a number of specific PCBs, and variety of mlxtures were as
available in the past. Principal uses at the NAS were likely in
coolants and dielelectric oils in electrical power step-down
transformers, and in ballasts (capacitors) for fluorescent
1ights. Individual amounts of PCB-containing oils in use at any
given location probably variety from a few gallons (transformers)
to fractions of an ounce (light ballasts).

PCB toxicity varies according to the specific composition, with
toxicity generally increasing with increasing chlorination. PCBs
which are suspected carcinogens, are poisons by ingestion,
inhalation, and skin contact. Principal harmful affects are on
the skin (dermal contact), and the liver (inhalation and
ingestion). Symptoms of dermal contact is a skin rash. Symptoms
of systemic poisoning include nausea, vomiting, weight loss,
jaundice, edema, and abdominal pain.

r
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7.0 SOLID WASTE MANAGEMENT UNITS (SWMUS)

The following are descriptions of the sixty (60) potentially
contaminated sites (SWMUs) identified during preparation of this
RFA. Following each subsection, 7.1 through 7.60, is a figure
depicting the plan of the site described in the subsection.
Additional background data from previous reports is provided in
the Preliminary Review Document (PRD) issued concurrently with
this ‘document. S '

SWMU NO. 1: FIRE DEPARTMENT DRILL AREA (FDDA
7.1.1 UNIT CHARACTERISTICS

7.1.1.1 TYPE OF UNIT

Former (inactive) Training Area. The FDDA was used to train
firemen in crew rescue techniques for downed aircraft.

7.1.1.2 DESIGN FEATURES

The FDDA consisted of approximately 3,000 square feet of
existing asphalt runway. "

7.1.1.3 OPERATING PRACTICE (PAST AND PRESENT)

One training session per month was conducted at the FDDA from
1960 until 1984. During each training session, approximately
55 to 100 gallons of JP-4 and waste fuels were sprayed on and
around a simulated aircraft in the FDDA and ignited.

7.1.1.4 PERIOD OF OPERATION"

According to the November 1983 Initial Assessment Study, the
FDDA was operated from 1960 until 1984. Fire training is

currently conducted at the Fire Fighting Training Area (SWMU
No. 5) located at the southwest corner of the North Complex.

7.1.1.5 AGE OF UNIT
Approximately 30 years.

7.1.1.6 LOCATION OF UNIT

The Fire Department Drill Area (FDDA) consisted of an area of
asphalt runway and grass at the approach (west) end of Runway
09. Figure 7-1 indicates the approximate location of the
FDDA.

7.1.1.7 GENERAL PHYSICAL CONDITIONS

From 1960 until the late 1970s there was no containment to
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prevept surface runoff from 1eavihg the FDDA. In addition,
deterioration of the asphalt was probably accelerated by the
fuel and the fuel may have penetrated through the asphalt to

the soil below.

7.1.1.8 CLOSURE METHOD

Structure continuing in use as part of an inactive runway.
There are no definite plans to close the inactive unit.

7.1.2 WASTE CHARACTERISTICS
7.1.2.1 TYPE OF WASTE

According to the Department of the Navy's information, prior
to 1981 it was common practice to mix waste fuels with waste
solvents. The waste solvents known to have been used at
Memphis NAS were petroleum naphtha, xylene, methyl ethyl
ketore, toluene, and benzene. The waste fuel may have also
cont:-ined lead, cadmium, chromium, and PCBs. It is likely
that -his waste fuel/waste solvent mixture was utilized at
the . J&.

7.1.2.2 M GRATION CHARACTERISTICS

As pr viously discussed, the training area was sprayed with
fuel nrce per month. From 1960 until the late 1970s, there
was r containment device to prevent surface runoff from
leavi g the FDDA. Later, runoff of the fuel was prevented
with urbing; however, the asphalt runway contained cracks
and ¢ netration of the fuel through the asphalt cracks
proba. 1y occurred.

The J. -4 fuel and most waste fuels are volatile and

reaso: ibly mobile in the environment. Rainfall runoff can
trans ort the less volatile fractions of the wastes into
surfzce waters, ground water, or the soil.

7.1.2.3 TOXICOLOGICAL CHARACTERISTICS

The contaminations of concern for this SWMU include jet
engine fuel constituents (benzene, toluene, xylene, naphtha);
chlorinated solvents such as TCE, TCA, and PCE:; and
semivolatile hydrocarbon constituents of engine and
transmission oils. Metals, if present, would be present in
very low concentrations. PCBs would likewise be expected to
exist at very low concentration.

These contaminants may produce one or more of the following
human health effects, depending on the type of exposure
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(chronic or acute), the mode of exposure (inhalation,
ingestion, or dermal absorption), and the amount (dose)
received dizziness, nausea, drowsiness, agitation, liver
damage, visual impairment, and dermal damage.

‘Combined effect of two or more chemicals-is difficult to
predict. 1In addition, several of the suspect substances are
known or suspected carcinogens, mutagens, or teratogens.

7.1.2.4

PHYSICAL/CHEMICAL CHARACTERISTICS

These constituents would likely exist as contaminants
adsorbed onto soil particles, as pore-space vapors, and
possibly groundwater contaminants. The volatile constituents
tend to evaporate quickly from the ground surface and near
surface soil.

7.1.3

7.1.3.1
See
7.1.3.2
See
7.1.3.3
See
7.1.3.4

The

MIGRATION PATHWAYS

GEOLOGICAL SETTING
Section 3.2.

HYDROGEOLOGIC SETTING

Section 3.3.

ATMOSPHERIC CONDITIONS

Section 4.0.

TOPOGRAPHIC CHARACTERISTICS

site is a paved section of inactive runway. Surrounding

terrain is nearly level at a slightly lower elevation.
Localized surface drainage is to the north and west.

7.1.3.5

PATHWAYS
AIR

Due to the volatile nature of most of the constituents of
concern in SWMU No. 1, it is anticipated that any escape
of the contaminants to the air medium would have occurred
immediately following the release, and little or no
residual would be present at this time.

8OI1YL

The waste fuel and solvent mixture was poten;ially
released into the soil beneath the FDDA and into the
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drainageways leading away from the FDDA. Since the
asphalt runway at the FDDA is not an impermeable surface, .
nothing was present to prevent the fuels from penetrating
the asphalt pavement and entering the soil beneath.

e

SURFACE WATER

Since the FDDA was not curbed to contain runoff, it is
likely that surface water runoff did transport the
contaminants to adjacent drainage ways and nearby
streams.

GROUNDWATER

If contamination was transported through the soil to the
ground water, then the ground water could readily
transport the contamination.

SUBSURFACE GAS

Limited migration of jet fuel VOCs could have occurred

beneath the pavement, but would be inconsequential as a
pathway.

7.1.4_CONTAMINANT RELEASE IDENTIFICATION
7.1.4.1 PRIOR INSPECTION REPORTS

The FDDA was studied in the Initial Assessment Study. The
results of that study concluded that no Confirmation Study
should be conducted.

7.1.4.2 PUBLIC COMPLAINTS
None.

7.1.4.3 MONITORING/SAMPLING DATA

No samples have been taken at the site.

7.1.4.4 EVIDENCE OF RELEASE

None observed.
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7.1.5_EXPOSURE POTENTIAL
7.1.5.1 PROXIMITY TO AFFECTED POEULA!;ON

‘The unit is in a restricted access area distant from
residences.

7.1.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

The unit is distant from sensitive environments.

7.1.5.3 LIKELIHOOD OF MIGRATION TO POTENTIAL RECEPTORS

LIRELIAOOD OF KMlkAl N A e S s

Presence of soil and/or groundwater contamination beneath the
asphalt has not been determined. The exposure potential will
be assessed when sufficient data has been generated.

7.1.6_DOCUMENTS REVIEWED

See Preliminary Review Document (PRD).

7.1.7_8SUMMARIZED DATA GAP

7.1.7.1 SOIL
No soil data is available.

7.1.7.2 GROUNDWATER

No groundwater data for the immediate area is available.

7.1.7.3 SURFACE WATER/SEDIMENT

No available data.
7.12.7.4 AIR
No available data.

7.1.7.5 SUBSURFACE GAS
Not applicable.
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7.1.8 RECOMMENDED ACTIONS

This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.2,

7.2.
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7.2

7.2'

7.2.

7.2.

7.2.

7.2,

7.2,

SWMU NO. 2: SOUTH SIDE LANDFIL

1 UNIT CHARACTERISTICS

1.1 TYPE OF UNIT

Inactive landfill.
1.2 DESIGN FEATURES

Based on photographs and past field investigations, the
landfill covered approximately 40 acres. No data indicating
the depth of the landfill has been located.

1.3 OPERATING PRACTICE (PAST AND PRESENT)

The landfill was used as a disposal area for solid waste
generated at NAS Memphis. Waste was disposed at the landfill
using the trench and cover method. Combustible materials
disposed at the landfill were burned before being covered.

Nc e“fort was made to segregate the waste.

1.4 PERIOD OF OPERATION

T: » landfill was opened in 1942 and was utilized until 1970.
1 5 AGE OF UJIT

F :ty-eight ‘ears (inactive unit), in use for 28 years.

1 § LOCATION OF UNIT A

T: 2 South Side Landfill‘is located on the NAS South Side

Cc nplex adjacent to the Big Creek Drainage Canal. Figure 7-2
s..ows the approximate location of the landfill.

1.7 GENERAL PHYSICAL CONDITIONS

Inactive. The surface of the site is covered with
vegetation. The condition of the landfill bottom is unknown.

1.8 CLOSURE METHOD
Unknown.
2 WASTE CHARACTERISTICS

2.1 TYPE OF WASTE

The landfill was used for disposal of household, office, and
industrial solid waste (used aircraft parts, etc.). 1In
additional to the above, approximately two tons per year of
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7.2.

7.2.

7.2

7.2

7.2

7.2.

7.2,

702.

wastewater treatment sludge (from trickling filter plant)

were disposed in the landfill. Finally, waste oils, oily S |

sludges and solvents generated from industrial operations
were disposed in the landfill. Approximately one ton
(maximum) of oils and oily sludges were disposed per year.

2.2 MIGRATION CHARACTERISTICS

All wastes, with the exception of liquid or contained gas,
deposited within the landfill should remain stationary within
the landfill unit. Liquid wastes, if present, could move
both downward and horizontally, depending upon the proximity
of the ground water table and existing subsurface conditian.
Any gases released due to container puncture or gases
generated during waste decomposition will follow the path of
least resistant through the ground or atmosphere.

2.3 TOXICOLOGICAL CHARACTERISTICS

Refer to Section 6.0. To be determined based on further site
investigation. Some heavy metals are likely to be present.

3.4 PHYSICAL/CHEMICAL CHARACTERISTICS

Substances would likely be residual solids, inerts, and
leachates containing heavy metals and organics resistant to
biodegration, such as chlorinated organics and PAHs.

3 MIGRATION PATHWAYS S
3.1 GEOLOGIC SETTING

Refer to Section 3.0 for geologic setting.

3.2 HYDROGEOLOGIC SETTING

Monitoring of existing wells around the site indicates a
south to southwesterly ground water flow. Flow is generally
toward the Big Creek Drainage Canal located adjacent to
Patrocl Road as shown in Figure 7-2.

3.3 ATMOSPHERIC CONDITIONS

Refer to Section 4.0 for atmospheric conditions

3.4 TOPOGRAPHIC CHARACTERISTICS

Refer to Section 3.1 for general topographic characteristics.
The site itself is nearly level and is being overgrown with
native woody vegetation. Some larger demolition debris
objects are visible at the ground surface.
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7.2.3.5 PATHWAYS

AIR

Due to the nature of the wastes presumed to be deposited
within the landfill, testing of the air is not required.
Furthermore, as a closed landfill, previous deposition of
waste which may be hazardous if airborne, such as
asbestos, would no longer pose a threat to health or
safety.

SO1L

Contaminant transport through the soil would most likely
occur in a vertical movement beneath the landfill, until
reaching an agquifer or perched water zone. At that time,
contaminant movement would flow with the ground water or
other water source. :

SURFACE WATER/SEDIMENT

No surface water contamination due to storm water runoff
is suspected. However, contamination through ground
water transport into Big Creek Drainage Canal is
possible.

GROUNDWATER

Although previocus ground water testing indicated no
significant contamination in the form of metals, cyanide,
or VOCs, there is a possibility of contamination from
other constituents. ' =

SUBSURFACE GAS

The release of hazardous gases through the puncture of a
landfilled container would quickly dissipate and,
therefore, remain undetected during monitoring, unless
the leak had recently occurred.

7.2.4 CONTAMINANT RELEASE IDENTIFICATION

7.2.4.1 PRIOR INSPECTION REPORTS

A November 1985 ground water study by Geraghty & Miller,
Inc., showed little or no degradation in water quality down-
gradient from the landfill. Parameters tested for included
pH, specific conductance, VOCs, cyanide, cadmium, chromium,
copper, nickel, lead, and zinc. (Refer to the PRD) .

A site inspection was conducted on June 29, 1989. No visual
evidence of release was observed. -
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7.2.4.2 PUBLIC COMPLAINTS

None.

7.2.4.3 MONITORING/SAMPLING DATA

Refer to the PRD for conflrmatlon results for data from
previous sampling efforts. Analytes included VOCs (Method
601), cyanide and metals.

7.2.4.4 EVIDENCE OF RELEASE

Not found.

7.2.5 EXPOSURE POTENTIAL

7.2.5.1 PROXIMITY TO AFFECTED POPULATION

The unit is located at some distance from residences.

7.2.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

The unit is distant from sensitive environments.

7.2.5.3 LIRELIHOOD OF MIGRATION TO POTENTIAL RECEPTORS

To be determined.
7.2.7 SUMMARIZED DATA GAP
7.2.7.1 8S01IL

No soil data available.
" 7.2.7.2 GROUNDWATER

Groundwater monitoring data from prev1ous studies are
presented in PRD.

7.2.7.3 SURFACE WATER/SEDIMENT
No data available.
7.2.7.4 AIR

No data available.

7.2.7.5 SUBSURFACE GAS

No. data available.

r
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7.2.8 RECOMMENDED ACTIONS

‘This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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SWMU NO.3: BUILDING N-121 PLATING SHOP DRY WELL

1 UNIT CHARACTERISTICS
1.1 TYPE OF UNIT

Dry well for waste disposal (inactive). Building N-121
contained a plating shop which conducted cadmium, chromium,
copper, and nickel plating using cyanide based solutions.
The dry well was used for disposal of both concentrated
plating solutions and overflows from the plating tanks. The
remaining wastewater discharged into the storm sewer and
drainage ditch (SWMU No. 4).

1.2 DESIGN FEATURES

The dry well is approximately 10'x 10'x 6' deep and during
operation was filled with gravel. The liquids were
discharged into the dry well and percolated through the
gravel and into the surrounding soil. The amount of waste
that entered the well is estimated at 900 gallons per day.
The remaining plating waste, approximately 17,000 gallons per
day, was discharged into the storm sewer and drainage ditch.
This brings the total amount of waste discharged from the
plating shop to approximately 18,000 gallons per day.

7.3.1.3 OPERATING PRACTICE (PAST AND PRESENT)

The dry well was used for the disposal of both concentrated
plating solutions and overflow from the plating tanks. The
liquids were discharged into the tank and percolated through
the gravel and into the surrounding soil. The amount of
waste that entered the well is estimated at 900 gallons per
day.

The remaining plating waste, approximately 17,000 gallons per
day, was discharged into the storm sewer and drainage ditch
(SWMU No. 4). This brings the total amount of waste
discharged to approximately 18,000 gallons per day.

7.3.1.4 PERIOD OF OPERATION

The exact dates of operation of the plating shop and dry well
are unclear. One data source states operation from 1953-
1965, while a second source states operation from 1951-1976.

7.3.1.5 AGE OF UNIT

Approximately 38 years old.

’

¥ -52=



7.3.1.6 LOCATION OF UNIT

Building N-121 is located on the NAS North Side Complex on
Casablanca Road as indicated on Figure 7-3.

7.3.1.7 GENERAL PHYSICAL CONDITIONS

Unknown.
7.3.1.8 CLOSURE METHOD
None.
7.3.2 WASTE CHARACTERISTICS
7.3:.2.1 TYPE OF WASTE
As previously stated, the plating shop conducted cadmium,

chromium, copper, and nickel plating using cyanide based
solutions.

*7.3.2.2 MIGRATION CHARACTERISTICS3

The plating solutions and other wastes discharged into the
dry pit are reasonably mobile in the environment. Rainfall
percolating through the soil and/or the liquid wastes can
transport contaminations into the soil and to the ground
water.

7.3.2.3 TOXICOLOGICAL CHARACTERISTICS

The substances of concern are heavy metals (cadmium,
chromium, copper, and nickel) and cyanide. Of these, cyanide
can produce acute effects by blocking red blood cell uptake
of oxygen, resulting in hypoxia and possibly death. Cyanide
is a principally an inhalation hazard at this SWMU.

The metals produce toxic systemic effects in sufficient
dosages, primarily by interfering with cellular enzymes or
nerve function. Heavy metal poisoning usually results from
chronic exposure to low concentrations in food and water.

-7.3.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

Cyanides were initially present in solution but would now
exist as soil contaminants. Under certain (acidic)
conditions, hydrogen cyanide gas can be generated. Metals
are likely to be present as chelates or adsorbed onto soil
particles, or dissolved in groundwater.
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7.3.3
7.3.3.1
ASee
7.3.3.2
See
7.3.3.3
See
7.3.3.4

The

MIGRATION PATHWAYS
GEOLOGIC SETTING
Section 3.2.
HYDROGEOLOGIC SETTING
Section 3.3.
ATMOSPHRERIC CONDITIONS
Section 4.0.

TOPOGRAPHIC CHARACTERISTICS

unit per se is a small subsurface unit. The surrounding

area is nearly level, with man-made surface drainage to the
south and west.

7.3.3.5

SATHWAYS
: IR

. cst of the hazardous waste constituents of concern at
WMU No. 3 do not readily escape to the air medium. The
nly possible exception is cyanide gas which can be
crmed when cyanide solutions are exposed to acidic waste
treams. Since the plating shop has not been operated
ince 1976, any cyanide gas which have been formed during
peration would no longer be present in the air. Also,
he cyanide has likely been diluted sufficiently to

: revent gas formation.

30T

The dry well outside Building N-121 was designed to
transport waste plating solutions into the soil; ]
therefore, considerable soil contamination is anticipated
in the area around the dry well.

SURFACE WATER/SEDIMENT

As previously discussed, the plating shop dry well was
designed to dispose of waste plating solutions below
grade. However, it is suspected that some overflows in
the area may have occurred which would have caused
surface water contamination.
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GROUNDWATER

Since liquid wastes were encouraged to percolate through
the soil by the design of the dry well, contamination
could have reached the ground water. --Once in the ground
water medium, the contaminants could be readily
transported.

SUBSURFACE GAS

Not applicable.

7.3.4 CONTAMINANT RELEASE IDENTIFICATION

7.3.4.1 PRIOR INSPECTION REPORTS

. The dry well and storm sewer/drainage ditch were analyzed in
the November 1983 Initial Assessment Study. The result of
this study was a recommendation for a confirmation study to
be con:ucted. The results of the confirmation study stated
that a ditional sampling and analysis should be conducted to
furthe: determine the existing ground water conditions and to
determ: ne the probability of future ground water
contam:nation. A copy of the CERCLA 103c Notification is
availai le. PWO drawings no. 1804-1805, 1925, and 33533 are
the on. ;7 available drawings showing N-121 details.

7.3.4.2 PUI LIC COMPLAINTS

None.

7.3.4.3 MO} [TORING/SAMPLING DATA
Confirration Study results are included in the PRD.
Additional (limited) soil sampling and analyses was performed

in 1988 for a portion of the storm sewer. Results are
included in the PRD (11 August 1988 Sampling Report).

\

7.3.4.4 EVIDENCE OF RELEASE
- Usage of unit during operational period.
73.5 EXPOBURE POTENTIAL
7.3.5.1 PROXIMITY TO AFFECTED POPULATION
This site is distant for the permanent NAS population. The
persons supject to the exposure are downgradient groundwater

users.
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7.3.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS
The unit is distant from sensitive environments.
7.3.5.3 LIKELTHOOD OF MIGRATION TO POTENTIAL RECEPTORS

Determination can not be derived from previous investigation
results. . '

7.3.6 DOCUMENTS REVIEWED
See PRD.
7.3.7 SUMMARIZED DATA GAP
7.3.7.1 SOIL
Data available in the IAS are inconclusive.

7.3.7.2 GROUNDWATER

Existing data are inconclusive.

7.3 7.3 SURFACYZ WATER/SEDIMENT

No data available. (See SWMU No. 4).
7.2 7.4 AIR
Not applicable.

7.2 7.5 SUBSURFACE GAS
Not applicable.

7.3.8 RECOMMENDED ACTIONS

This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.4 SWMU NO. 4: BUILDING N-121 PLA NG SHOP STORM SEWER AND
DRAINAGE DITCH ' :

7.4.1 UNIT CHARACTERISTICS

Building N-121 contained a plating shop which conducted
cadmium, chromium, copper, and nickel plating using cyanide
based solutions. A dry well (SWMU No. 3) was used for
disposal of both concentrated plating solutions from the
plating tanks. The remaining wastewater discharged into the
storm sewer and drainage ditch.

7.4.1.2 DESIGN FEATURES

The amount of waste that entered the dry well-is estimated at
900 gallons per day. The remaining plating waste,
approximately 17,000 gallons per day was discharged into the
storm sewer and drainage ditch. Underneath the floor of
Building N-121 are 4- and 6-inch drain lines which lead to

e :rer the dry well or storm sewer (exact discharge location
u. known). There are approximately 3000 linear feet (each) of
t. e storm sewer and drainage ditch.

7.4.1 3 OPERATING PRACTICE (PAST AND PRESENT)

e dry well was used for the disposal of both concentrated
ating solutions and overflow from the plating tanks. The
quids were discharged into the tank and percolated through
e gravel and into the surrounding soil. The amount of

ste that entered the well is estimated to have been 900
llons per day.

[T M e SRR o B A |

T e remaining plating waste, approximately 17,000 gallons per
ciy, was discharged into the storm sewer and drainage ditch.
This brings the total amount of waste discharged to
approximately 18,000 gallons per day.

7.4.1.4 PERIOD OF OPERATION

The exact dates of operation of the plating shop are unclear.
One data source states operation from 1953-1965 while a
second source states operation from 1951-1976.

7.4.1.5 AGE OF UNIT
Approximately 38 years old.
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7.4.1.6 LOCATION OF UNIT

Building N-121 is located on the North Complex on Casablanca
Road. The storm sewer and ditch flow westerly from N-121
along Casablanca Road to First Avenue, then southwesterly to
a section of open drainage ditch which eventually discharges
to North Fork Creek. See Figure 7-4 for location of the
storm sewer and ditch.

7.4.1.7 GENERAL PHYSICAL CONDITIONS

The existing storm sewer appears to be in good condition.
7.4.1.8 CLOSURE METHOD

Not applicable to this unit (Storm sewer system is in
service).

7.4.2 WASTE CHARACTERISTICS
7.4.2.1 TYPE OF WASTE

As previously stated, the plating shop conducted cadmium,
chromium, copper, and nickel plating using cyanide-based
solutions.

7.4.2.2 MIGRATION CHARACTERISTICS

The plating solutions and other wastes discharged into the
drainage ditch are reasonably mobile in the environment.
Rainfall runoff to the ditch can transport the hazardous
waste constituents into ground water, soil, or surface
waters.

7.4.2.3 TOXICOLOGICAL CHARACTERISTICS

Contaminants of concern are sulfuric acid and the heavy
metals cadmium, lead, and zinc. Sulfuric acid, at sufficient
strength, is corrosive to tissue and can produce chemical
burns. One neutralized, the constituents are relatively
innocuous. Heavy metals produce toxic effects in sufficient
dosages, primarily by interfering with cellular enzymes and
nerve function. Heavy metal poisoning usually results from
chronic exposure to low concentrations in food and water.

7.4.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

Sulfuric acid in likely no longer associated with this SWMU,
given the time since operations ceased and the local
meteorological conditions. Heavy metals would likely be
present as adsorbate on soil particles.
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' 7.4.3 MIGRATION PATHWAYS
7.4.3.1 GEOLOGIC SETTING

See Section 3.2.

7.4.3.2 HYDROGEOLOGIC SETTING
See Section 3.3.

7.4.3.3 ATMOSPHERIC coun:i:ons

See Section 4.0.

7.4.3.4 TOPOGRAPHIC CHARACTERISTICS

See Section 3.1 for area topography. The surrounding area is
generally level, with surface drainage via manmade
drainageways to the south and west. Construction was
performed along the lower part of the SWMU in 1989.

7.4.3.5 PATHWAYS
AIr

Mo: = of the hazardous waste constituents of concern at
SW: ] No. 4 do not readily escape to the air. The only
exc :ption is cyanlde gas, which can be formed when

cy: 1ide containing solutions are exposed to acidic waste
st: 2ams. Dilution of any cyanlde solutions or acid

so. 1tion during the past ten years would drastlcally

rec 1ce the possibility of gas formation. Also, since the
pl- :ing shop has not been operated since 1976, any

cy: 1ide gas which may have been formed durlng operation
wou .d likely no longer be present in the air.

SOIL
The contaminants in SWMU No. 4 would be readily

transported through the soil medium by surface water
percolating through the soil or ground water movement.

SURFACE WATER/SEDIMENT

Contamination in the drainage ditch soil and sediments
could be readily transported by surface water.

GROUNDWATE

Rainfall can likewise carry contaminants in drainage
ditch sediments to the ground water below. Any
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contamination reaching ground water can be readily
transported by the ground water.

SUBSURFACE GAS
Not applicable.

. . . ' //
7.4.4 CONTAMINANT RELEASE IDENTIFICATION
7.4.4.1 PRIOR INSPECTION REPORTS

IAS, Confirmation Study, and Sampling Report results are
included in PRD. )

7.4.4.2 PUBLIC COMPLAINTS

None.

7.4.4.3 MONITORING/SAMPLING DATA

The dry well and storm sewer/drainage ditch were included in
the November 1983 Initial Assessment Study. The result of

this study was a recommendation for a Confirmation Study to

be conducted. The results of the Confirmation Study stated
that additional sampling and analysis should be conducted to
further determine the existing ground water conditions and to
determine the probability of future ground water ;
contamination. A copy of 103c Notification is available.

PWO Drawings No. 1804-1805, 1825, and 3353, are the only
available drawings showing N-121 details.

7.4.4.4 EVIDENCE OF RELEASE

None observed.
7.4.5 EXPOSURE POTENTIAL
7.4.5.1 PROXIMITY TO AFFECTED POPULATION

Potentially affected pdpulations will be identified in
conjunction with follow-on field work.

7.4.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

There are no sensitive environment in the area.
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7.4.5.3 LIKELITHOOD OF MIGRATION TO’EQZENT;AL RECEPTORS

Slight; however, the potential of contaminant migration will -
be evaluated.

7.4.6 DOCUMENTS REVIEWED
See PRD.

7.4.7 SUMMARIZED DATA GAP

7.4.7.1 SOIL

Previous data are available in the Sampling Report, but are
inconclusive.

7.4.7.2 GROUNDWATER
No previous data available.
7.4.7.3 SURFACE WATERZSEDIMENX
Data are available, but inecgnclusive.
7.4.7.4 AIR
Not applicable.
7.4.7.5 SUBSURFACE GAS
Not applicable.

7.4.8 RECOMMENDED ACTIONS

This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by .
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.5

SWMU NO. S: FIRE FIGHTING TRAINING AREA (FFTA)

.7.5.1 UNIT CHARACTERISTICS

7.5.1.1 TYPE OF UNIT

Active training area. The FFTA is used to train firemen in
rescue techniques. The procedure consists of extinguishing a
fire set in one of two types of units: a rectangular
concrete-lined pit or a circular concrete pit.

7.5.1.2 DESIGN FEATURES

The FFTA consists of three, 2' x 8' x 1' deep, rectangular,
concrete-lined pits; and two 75-foot diameter circular
concrete pits.

The three rectangular pits are unbermed and prior to 1977
overflow discharge of JP-4 fuel occurred. This overflow
drained into the adjacent storm drainage system. The normal
procedure consisted of placing approximately 40 gallons of
fuel into one of the pits and igniting it. The fire was
extinguished by a student and relit for the next student.
The process continued until all students had participated and
the remaining fuel was left in the pit. This remaining fuel
occasionally overflowed into the drainage system. Since
1977, the fuel has been allowed to burn itself out following
the last burn of the day thus preventing overflow discharge.

The two circular pits have a double-lip curbing to contain
fuel during the burning operation. - In 1977, an oil-water
separator was installed and the facility was connected to the
sanitary sewer system. After installation of the separator,
numerous explosions occurred in the sewer as a result of
ignition of unburned fuel. Cleaning of the separator and
modification of operational procedures have eliminated the
explosions. Prior to 1977, discharge from the training
center flowed directly into the storm sewer system.

In September 1980, approximately 50 gallons of 0il were
spilled due to a malfunction of a drain line.

7.5.1.3 OPERATING PRACTICE (PAST AND PRESENT)

Training at the FFTA is conducted in two ways. In the first
method, the rectangular pits are filled with JP-4 fuel and
ignited. Navy personnel extinguish the fires using hand held
fire extinguishers. The second training method consist of
spraying an aircraft fuselage (located inside one of the
circular pits), with JP-4 fuel and igniting it. Navy
personnel extinguish the aircraft using mobile fire fighting
units.
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7.5.1.4 PERIOD OF OPERATION

Training at the FFTA began in 1949 and continues to the
present.

7.5.1.5 AGE OF ﬁNIE

40 years.

7.5.1.6 LOCATION OF UNIT
The Fire Fighting Training Area (FFTA) is located in the
southwest corner of the North Side Complex adjacent to Navy
Road.
See Figure 7-5.
7.5.1.7 GENERAL PHYSICAL CONDITIONS
The general physical condition of the unit is good.
7.5.1.8 CLOSURE METHOD
Not applicable. This facili:y was upgraded in 1977 to
include pollution control structures. It will remain in
service indefinitely.

7.5.2 WASTE CHARACTERISTICS

7.5.2.1 TYPE OF WASTE

IP-4 fuel is utilized at the FFTA. Waste solvents and oils
may also have been used in the past.

7.5.2.2 MIGRATION CHARACTERISTICS

JP-4 waste fuel and solvent material (all volatile) are
reasonably mobile in the environment. Rainfall runoff can
transport the hazardous waste constituents associated with
this waste mixture into surface waters, ground water, or the
soil. .

7.5.2.3 TOXICOLOGICAL CHARACTERISTICS

The contaminants of concern for this SWMU include jet engine
fuel constituents (benzene, toluene, xylene, naphtha); '
chlorinated solvents such as TCE, TCA and PCE; and
semivolatile hydrocarbon constituents of engine and
transmission oils. .

These contaminants may produce one or more of the following
human health effects, depending on the type of exposure
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(chronic or acute), the mode of exposure (inhalation,
.ingestion, or dermal absorption), and the amount (dose)
received dizziness, nausea, drowsiness, agitation, liver
damage, visual impairment, and dermal damage. -

Combined effects of two or more chemicals is difficult to
predict. 1In addition, several of the suspect substances are
known or suspected carcinogens, mutagens, or teratogens.

7.5.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS
These constituents would likely exist as contaminants
adsorbed onto soil particles, as pore-space vapors, and
groundwater contaminants. The volatile constituents tend to
evaporate quickly from the ground surface and near surface.
7.5.3 MIGRATION PATHWAYS
7.5.3.1 GEOLOGIC SETTING
See Section 3.2.
7.5.3.2 KYDROGEOLOGIC SETTING
See Section 3.3.

7.5.3.3 ATMOSPHERIC CONDITIONS

See Section 4.0.

7.5.3.4 TOPOGRAPHIC CHARACTERISTICS

The SWMU is located on nearly level ground just north of Navy
Road. Surface drainage not captured by the storm sewer is to
the south and west.

7.5.3.5 PATHWAYS

AIR

Due to the volatile nature of most of the hazardous waste
constituents of concern in SWMU No. 5, it is anticipated
that any escape of the constituents to the air medium
would occur immediately following the release, with
little residual from a release. However, because this
SWMU is in active use, volatile fuel components w:ll be
released whenever the unit is in use.
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7.5.4

801L

Due to the configuration of the facilities at SWMU No. 5,
the soil is the most likely medium to initially receive a
contaminant release to the environment. The soil would
receive contaminated overflows from the SWMU. Once in
the soil, the contaminants could be transported by
percolation through the soil, by surface runoff, and/or
by ground water movement through the soil.

SURFACE WATER/SEDIMENT

Surface contamination of the soil or other uncontained:
areas from SWMU No. 5 could be readily transported by
surface runoff to nearby streams. It is possible that
contaminant transport by surface water occurred at SWMU
No. 5.

GROUNDWATER

If contamination from SWMU No. 5 penetrated through the
soil to the ground water below, then the ground water
could readily transport the contaminants associated with
SWMU No. 5.

SUBSURFACE GAS

Not applicable.

CONTAMINANT RELEASE IDENTIFICATION

7.5.4.1 PRIOR INSPECTION REPORTS.

The IAS did not recommend Confirmation Study. A copy of the
CERCLA 103c Notification is available. The following
drawings are available: PWO Drawing No. 8182, "Modifications
to Fire Fighting Area, Location Plan - Oil/Water Separator
Holding Tank"; and Piping Plan Profile PWO Drawing No. 8184-
R, "0il/Water Separator Holding Tank, Skimmer Belt and Sump
Pumps at Fire Fighting Area."

7.5.4.2 PUBLIC COMPLAINTS

None.

7.5.4.3 MONITORING/SAMPLING DATA

None found.
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7.5.4.4 EVIDENCE OF RELEASE
Prior use of facility. ' —

7.5.5 EXPOSURE POTENTIAL

7.5.5.1 PROXIMITY TO AFFECTED POPULATION
The FFTA is located in a restricted portion of NAS Memphis.
However, it is within a few hundred feet of a commercial
section of Navy Road.

7.5.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

The FFTA is not near environmentally sensitive areas.
7.5.5.3 LIKELIHOOD OF MIGRATION TO POTENTIAL RECEPTORS

This subject will be evaluated during future site work.

7.5.6 DOCUMENTS REVIEWED

See PRD.

7.5.7 SUMMARIZED DATA GAP

7.5.7.1 SOIL
No data available.
' 7.5.7.2 GROUNDWATER ’
No data available.
| 7.5.7.3 SURFACE WATER/SEDIMENT
No data available.
7.5.7.4 AIR
No data available.

7.5.7.5 SUBSURFACE GAS

No data available.

7.5.8 RECOMMENDED ACTIONS

This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.6

7.6.1 UNIT CHARACTERISTICS

7.6.

7.6,

7.6.

7.6,

7.6.

7.6.

7.6.

7.6.

SWMU NO. 6: BUILDING N-126 BATTERY SHOP STORM SEWER AND
DITCH . o .

1.1 TYPE OF UNIT
Existing storm sewer system.

1.2 DESIGN FEATURES

Approximately 100 gallons per day of a mixture of diluted and
neutralized acid was discharged into the storm sewer.

Waste Characterization

According to Department of Navy information, spent
electrolyte from batteries likely contained lead, cadmium,
zinc, and sulfuric Acid

1.3 OPERATING PRACTICES (PAST AND PRESENT)

Electrolyte spills and drippings were discharged into floor
drair; located in Building N-126. These floor drains

conne :ted to 3- and 4-inch acid resistant pipes which empties
into 1 storm sewer. The storm sewer discharged into a

drair ige ditch.

1.4 FIRIOD OF OPERATION

The L ittery shop was operated from 1955 until 1981. ‘The
storr sewer system is currently in service.

1.5 AE OF UNIT
Thirt'-five years.

1.6 LOCATION OF UNIT

SWMU No. 6 (Figure 7-6) is located near Building N-126 on the
NAS North Side. . :

1.7 GENERAL PHYSICAL CONDITIONS

Condition of the storm sewer is good. However, substantial
erosion and scouring of the ditch has occurred at the sewer's
discharge to the ditch.

1.8 CLOSURE METHOD

Not applicable. Unit is an active drainageway.
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7.6.2 WASTE CHARACTERISTICS
7.6.2.1 TYPE OF WASTE
~ Waste electrolyte and neutralized waste acid solution.

7.6.2.2 MIGRATION CHARACTERISTICS

The contaminants contained in the battery electrolyte
discharged to the drainage ditch are reasonably mobile in the
environment. Rainfall runoff to the drainage ditch can
easily transport the contaminants into the ground water,
soil, or surface waters.

7.6.2.3 TOXICOLOGICAL CHARACTERISTICS

Contaminants of concern are sulfuric acid, and the heavy
metals cadmium, lead, and zinc. Sulfuric acid, at sufficient
strength, is corrosive to tissue and can produce chemical
burns. One neutralized, the constituents are relatively
innocuous. Heavy metals produce toxic effects in sufficient
d- -ages, primarily by interfering with cellular enzymes

a. ./or nerve function. Heavy metal poisoning usually results
f-om chronic exposure to low concentrations in food and
water.

7.6 2.4 PHYSICAL/CHEMICAL CHARACTERISTICS
Sulfuric acid in likely no longer associated with this SWMU,
given the time since operations ceased and the local
meteorological conditions. Heavy metals would likely be
present as adsorbate on soil particles.:

7.6 3 MIGRATION PATHWAYS

7.6.3.1 GEOLOGIC SETTING

See Section 3.2.

7.6.3.2 HYDROGEOLOGIC SETTING

See Section 3.3.

7.6.3.3 ATMOSPHERIC CONDITIONS

See Section 4.0.

7.6.3.4 TOPOGRAPHIC CHARACTERISTICS

See Section 3.1 for general information. The immediate area
is nearly level with surface drainage to the south and west.
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7.6.3.5 PATHWAYS

AIR

The hazardous waste constituents potentially released at
SWMU No. 6 are not volatile in nature and do not readily
escape into the air medium.

SOIL
Any contaminant in SWMU No. 6 would be }eadily

transported in the soil medium by surface water
percolating through the soil or by ground water.

SURFACE WATER/SEDIMENT

Contamination in the drainage ditch sediment can be
readily transported by surface water.

GROUNDWATER

Rainfall can carry contaminants in drainage ditch
sediments to the ground water below. Any contamination
reaching the ground water table can be readily
transported by the ground water.

SEUBSURFACE GAS
Not applicable.

’

7.6.4 CONTAMINANT RELEASE IDENTIFICATION

7.6.4.1 PRIOR INSPECTION REPORTS

Per the IAS, substantial erosion and scouring of the ditch
has occurred at the sewer's discharge to the ditch. Any
contaminated sediment deposited during battery shop
operations should have been removed by the scouring effects
of high storm water flow. In addition, no indication of
detrimental effects on the receiving stream, North Fork
Creek, was noted in the area of discharge. Based on these
results, the IAS did not recommend a confirmation study.

Based on the CERCLA 103¢ hazardous waste notification dated
June 1981, the drains lines were plugged with concrete when
the new shop in Building N-102 was opened. N-102 operations
personnel would neutralize acid and discharge to the sanitary
sewer.

A copy of 103¢c Notification is available. Y&D Drawing No.
559 324, YMaintenance and Operation Hangar, First Floor
Plumbing", and PWO Drawing No. 8501-8502, "Relocate Battery
Shop from Building N-126 to N-102", are available.
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' 7.6.4.2 PUBLIC COMPLAINTS
None.

7.6.4.3 MONITORING/SAMPLING DATA
None available. '

7.6.4.4 EVIDENCE OF'RELEASE
None observed.

7.6.5 EXPOSURE POTENTIAL

7.6.5.1 PROXIMITY TO AFFECTED POPULATION

The unit is small, and remote from residences. It is in a
restricted access industrial portion of the NAS.

7.6.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

A N g A b e e b e e R R e e e ittt

There are no sensitive environment in the vicinity.
7.6.5.3 LIKELIHOOD OF MIGRATION TO POTENTIAL RECEPTORS
To be determined during future site work.:

7.6.6 DOCUMENTS REVIEWED

See PRD.
7.6.7 SUMMABIZED DATA GAP
7.6.7.1 SOIL
No data available.
7.6.7.2 GROUNDWATER
| No data available.

7.6.7.3 SURFACE WATER[SEDIKEEI

No data available.

7.6.7.4 AIR
Not applicable.

7.6.7.5 SUBSURFACE GA§‘
Not applicable.
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7.6.8 RECOMMENDED ACTIONS

This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by
-SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.7
7.7,

7.7.

7.7.

7.7,

SWMU NO. 7: BUILDING N-lg§ PLATING SHOP DRY WELL
1 UNIT CHARACTERISTICS
1.1 TYPE OF UNIT
Inactive dry well for waste disposal.
1.2 DESIGN FEATURES
The plating wastes were discharged into the dry well. The
dry well was a 10'x 10'x 6' deep pit filled with gravel. The

waste were allowed to percolate into the soil surrounding the
dry well.

1.3 OPERATING PRACTICE (PAST AND PRESENT)

" Building N-126 housed the plating operations of the Aircraft

7.7.
7.7

7.7.

7.7,
7.7.

7.7.

7.7.

Intermediate Maintenance Department (AIMD). The dry well was
used f£or the disposal of concentrated nickel, cadmium, and
chr a:um cyanide-based plating solutions and rinse water from
the plating operation. The waste from the plating operation
was discharged into the dry well and allowed to percolate
int: the surrounding soil.

1.4 PERIOD OF OPERATION

The slating shop operated from 1955 until 1978.

1.5 AGE OF UNIT

Thi: :y-five years.

1.6 LOCATION OF UNIT

The unit is located adjacent to Buildiﬁg N-126 (NAS North
Side). See Figure 7-7.

1.7 GENERAL PHYSICAL CONDITIONS
Unknown.

1.8 CLOSURE METHOD

None. '

2 WASTE CHARACTERISTICS

2.1 TYPE OF WASTE

The plating operation produced waste containing ccnqentrated
nickel, cadmium, and chromium in cyanide-based plating
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solutions, as well as rinse water from the operation.

7.7.2.2 MIGRATION CHARACTERISTICS

The plating solutions and other wastes discharged into the
dry pit are reasonably mobile in the environment. Rainfall
soaking into the solid and/or the liquid wastes itself can
transport the contaminants into the ground water or the soil.

7.7.2.3 TOXICOLOGICAL CHARACTERISTICS

The substances of concern are heavy metals (cadmium,
chromium, copper, and nickel) and cyanide. Of these, cyanide
can produce acute effects by blocking red blood cell uptake
of oxygen, resulting in hypoxia and possibly death. Cyanide
is a principally an inhalation hazard at this SWMU.

The metals produce toxic system effects in sufficient
dosages, primarily by interfering with cellular enzymes
and/or nerve function. Heavy metal poisoning usually results

from chronic exposure to low concentrations in food and
water.

7.7.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS
Cyanides were initially present as in sclution. Under
certain (acidic) conditions hydrogen cyanide gas can be
generated. Metals are likely to be present as chelates or
adsorbed onto soil particles, or dissolved in groundwater.
7.7.3 MIGRATION PATHWAYS
7.7.3.1 GEOLOGIC SETTING
Soil samples taken during the confirmation study showed the

permeability of clay at a depth of 50 feet below the dry well
to be 5.9 x 10 to 5.2 x 10" cm/sec (See Section 3.2).

7.7.3.2 HYDROGEOLOGIC SETTING
See Section 3.3.
7.7.3.3 ATMOSPHERIC CONDITIONS
See Section 4.0.
7.7.3.4 TOPOGRAPHIC CHARACTERISTICS
See Section 3.1 for general information. The dry well is

beneath concrete pavement. The site is almost level, with
surface drainage to the south and west.
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7.7.3.5 PATHWAYS
AIR

Most of the contaminants of concern at SWMU No. 7 do not
readily escape to the air medium. The exception is
cyanide gas which can be formed when cyanide solutions
are exposed to acidic waste streams. Since the plating
shop has not been operated since 1976, any cyanide gas
which may have been formed during operation would no
longer be present in the air. It is also doubtful that
any of the waste plating solutions discharged would be
concentrated enough to cause cyanide gas to be formed.

80IL

Since the dry well was designed to transfer the waste
plating solutions into the soil around the dry well, the
soil would be the most available medium to transport
contaminants. Once in the soil, the contaminants would
be transported by rainfall percolating through the soil
or by ground water movement.

SURFACE WATER/SEDIMENT

Since the discharge to SWMU No. 7 is below grade, surface
water contamination is not of concern.

GROUNDWATER

The design of dry well at SWMU No. 7 promotes transport
of contaminants to the ground water. Therefore,
transport of the contaminants within the ground water is
possible.

SUBSURFACE GAS
Not applicable.
7.7.4 CONTAMINANT RELEASE IDENTIFICATION

7.7.4.1 PRIOR INSPECTION REPORTS

The November 1985 Geraghty and Miller, Inc., Confirmation
Study presented the results of some limited sampling done at
the site of SWMU No. 7. The report indicated that
contamination of the soil beneath the dry well had occurred.
The report also indicated that the soil immediately
surrounding the dry well was clay. Sandy soil was found at a
depth of 34 feet below the ground surface (approximately 24
feet below the bottom of the dry well). During the IAS, soil
samples from the sump were collected and analyzed.
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7.7.4.2 PUBLIC COMPLAINTS
None.
7.7.4.3 MONITORING/SAMPLING DATA
Confirmation study results are included in PRD.
7.7.4.4 EVIDENCE OF RELEASE
None.
7.7.5  EXPOSURE POTENTIAL |
7.7.5.1 PROXIMITY TO AFFECTED POPULATION

This site is in the NAS industrial area, which is far away
from the residential area.

7.7.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

The unit is distant from sensitive environments.

7.7.5.3 LIKELTHOOD OF MIGRATION TO POTENTIAL RECEPTORS

To be determined during future site work.
7.7.6 DOCUMENTS REVIEWED

See ?RD.
7.7.7 SUMMARIZED DATA GAP
7.7.7.1 80IL

Data inconclusive.
7.7.7.2 GROUNDWATER

Data inconclusive.
7.7.7.3 SURFACE WATER/SEDIMENT

No data. ’
7.7.7.4 AIR

No data.
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7.7.7.5 SUBSURFACE GAS
Not applicable.

'2.7.8 RECOMMENDED ACTIONS

This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.8
7.8

7.8

7.8

7.8

8WMU NO. 8: CEMETERY DISPOSAL AREA

' § UNIT CHARACTERISTICS

1.1 TYPE OF UNIT

Inactive landfill.

.1.2 DESIGN FEATURES

Reports indicate the disposal of wastes to a depth of eight
feet below the original ground line.

.1.3 OPERATING PRACTICE (PAST AND PRESENT)

The Cemetery Disposal Area (CDA) is a five to eight-acre
landfill area which was used for solid and hazardous waste
disposal by the NAS in Memphis from 1965 to 1980.

A perched water table is also indicated at a depth of
approximately ten feet. Flow appears to be in an easterly
direction.

7.8.1.4 PERIOD OF OPERATION

7.8

7.8

7.8

7.8

7.8

7.8

The periocd of operation was from 1965 to 1980.

.1.5 AGE OF UNIT

Twenty-four years.

.1.6 LOCATION OF UNIT

This unit is located on the North Side adjacent to Runway
04/22 (See Figure 7-8).

.1.7 GENERAL PHYSICAL CONDITIONS

‘Unknown.

«1.8 CLOSURE METHOD

Unknown.

.2 WASTE CHARACTERISTICS

.2.1 TYPE OF WASTE

Although the CDA was originally intended for use as a
hazardous waste burial area, three 25-pound canisters for
ethylene oxide were the only recorded hazardous substance
disposed of there. It is reported, however, that shop wastes
such as metallic scrap, waste chemicals, waste oil, cleaning
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solution, transformers, and capacitors are also present in
the fill.

7.8.2.2 MIGRATION CHARACTERISTICS

'All wastes, with the exception of llquld or contained gas,
deposited within the landfill should remain stationary within
the landfill unit. Liquid wastes, if present, could move
both downward and horizontally, depending upon the proximity
of the ground water table and existing subsurface conditions.
Any gases released due to container puncture or gases
generated during waste decomposition will follow the path of
least resistant through the ground or atmosphere.

7.8.2.3 TOXICOLOGICAL CHARACTERISTICS
Because of the lack of data on wastes disposed of in the CDa,
it is not possible to describe toxicological characteristics
of substances potentially present. Contaminants could
include heavy metals, toxic volatile and semivolatile-

organlcs, PCBs, and leachates containing a variety of toxic
organic and inorganic substances.

7.8.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS
Contaminated potentially present could be present as solid

and semisolids, leachates, and well as containerized gaseous,
liquid, or solid waste.

7.8.3 MIGRATION PATHWAYS
7.8.3.1 GEOLOGIC SETTING

See Section 3.2.

7.8.3.2 HYDROGEOLOGIC SETTING

See Sections 3.3 and 3.4.

7.8.3.3 ATMOSPHERIC CONDITIONS

See Section 4.0.

7.8.3.4 QQBOQRAPHLQ CHARACTERISTICS
See Section 3.1 for general area characteristics. The site

terrain is rolling with native woody vegetation. Surface
drainage is generally to the north and west.
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7.8.3.5 PATHWAYS

7.8.4

AIR

As an inactive landfill, previous deposition of solid
wastes which may be hazardous if airborne, such as
asbestos, should no longer pose a threat to health or
safety.

SOTL

Contaminant transport through the soil would most likely
occur in a vertical movement beneath the landfill, until
reaching an aquifer or perched water zone. At that time,
contaminant movement would flow with the ground water or
other water source.

SURFACE_WATER/SEDIMENT
There are no nearby surface water sources.
GROUNDWATER

Contamination of the ground water is possible at the
Cemetery Landfill if a sufficiently thick clay buffer
zone does not exist beneath the £fill, or if the buffer
zone possesses a high permeability.

SUBSURFACE GAS ‘
The release of hazardous gases through the puncture of a
landfilled container would quickly dissipate and,

therefore, be undetectable unless a release had recently
occurred.

CONTAMINANT RELEASE IDENTIFICATION

7.8.4.1 PRIOR INSPECTION REPORTS

Previous testing of the ground water was conducted for VOCs,
cyanide, and some metals. Although no VOCs or cyanide was
detected a significantly higher concentration of the metals
tested for was obtained in one of the two down-gradient
 wells. Only chromium, however, exceeded EPA's drinking water
standard of 0.05 ppm with an analytical concentration 0.077

ppn.

7.8.4.2 PUBLIC COMPLAINTS

None. ’
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7.8.4.3 MONITORING/SAMPLING DATA
Confirmation Study results are included in PRD.
7.8.4.4 EVIDENCE OF RELEASE

Inconclusive. Chromium concentration in ground water may or
may not be due to Site No. 8 or other man-made source.

7.8.5 EXPOSURE POTENTIAL
7.8.5.1 PROXIMITY TO AFFECTED POPULATION

There are no nearby residents or work locations. Proximity
to potentially affected population to be determined in
follow-on work.

7.8.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

The unit is not located near any environmentally sensitive
areas.

7.8.5.3 LIKELIKOOD OF MIGRATION TO POTENTIAL RECEBPTORS

There has been a probable release of a haéardous constituent,
as indicated by the degradation of ground water quality in
one well. This, along with the documented disposal of a
hazardous material within the site, warrant further site
study. :

7.8.6 DOCUMENTS REVIEWED
See PRD.

7.8.7 SUMMARIZED DATA_ GAP

7.8.7.1 801IL
No data.

7.8.7.2 GROUNDWATER

Data from the 1985 Confirmation Study are inconclusive.
Additional data are required.

7.8.7.3 SURFACE WATER[SEDIMEE:_
No data.
7.8.7.4 AIR

No data.
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7.8.7.5 SUBSURFACE GAS
No data.

7.8.8 RECOMMENDED ACTIONS
This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by

SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.9 BSWMU NO. 9: SEWAGE LAGOONS

- 7.9.1 UNIT CHARACTERISTICS
7.9.1.1 TYPE OF UNIT

Inactive lagoons for municipal and limited industrial
wastewater treatment system.

7.9.1.2 DESIGN FEATURES
The larger lagoon is approximately 625 feet square, for a
total area of 400,000 square feet. The smaller lagoon

dimensions are approximately 250 feet by 560 feet for a total
area of 141,000 square feet.

7.9.1.3 OPERATING PRACTICE (PAST AND PRESBNT‘

The two lagoons were used as a part of the wastewater
treatment system for NAS Memphis.

7.9.1.4 PERIOD OF OPERATION

The lagoons were used as a part of the treatment system from
1969 to 1978.

7.9.1.5 AGE OF UNIT
Thirty-one years.

7.9.1.6 LOCATION OF UNIT

The two inactive sewage lagoons are located on the South Side
Complex, south of the Big Creek Drainage Canal.

7.9.1.7 GENERAL PHYSICAL CONDITIONS

The integrity of the lagoon dikes and liners should be
evaluated. There are currently no visible problems.except
for uncontrolled growth of woody plants along the dikes.

7.9.1.8 CLOSURE METHOD

None.
7.9.2 WASTE CHARACTERISTICS
7.9.2.1 TYPE OF WASTE

Treatment residues from domestic sewage treatment process.

'
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7.9.2.2 MIGRATION CHARACTERISTICS
Residues in unlined sewage sludge lagoons.

7.9.2.3 TOXICOLOGICAL CHARACTERISTICS
Because of the lack of data on wastes disposed of in the CDA,
it is not possible to describe toxicological characteristics
of substances potentially present. Contaminants could

include heavy metals and toxic volatile and semivolatile
organics.

7.9.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

Contaminants potentially present could be present as solids
and semisolids, and leachate.

7.9.3 MIGRATION PATHWAYS
7.9.3.1 GEOLOGIC SETTING
See Section 3.2.

7.9.3.2 HYDROGEOLOGIC SETTING

See Sections 3.3 and 3.4.
7.9.3.3 ATMOSPHERIC CONDITIONS

See Section 4.0.

7.9.3.4 TOPOGRAPHIC CHARACTERISTICS

See Section 3.1 for general area characteristics. The site
consists of two lagoons. Surrounding land slopes away on all
sides for a short distance, with surface drainage being
generally westward before joining the Big Creek Drainage
Canal. : '

7.9.3.5 PATHWAYS
AIR
Because of the nature of wastes received and 1ength of
time since the site was active, the air pathway 1s
unlikely.

SOIL

To be determined.
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SURFACE WATER/SEDIMENT

Surface water migration is not applicable since the
lagoons are closed basins. Sludge from the lagoon
bottoms may contain per51stent contamznants associated
with past site usage.

GROUNDWATER

To be determined.

SUBSURFACE GAS

Not applicable.

7.9.4 CONTAMINANT RELEASE IDENTIFICATION

7.9.4.1 PRIOR INSPECTION REPORTS

The sewage lagoons were studied in the IAS but were not
recommended for confirmation study.

7.9.4.2 PUBLIC COMPLAINTS

None.

"7.9.4.3 MONITORING/SAMPLING DATA

Confirmation study results are included in PRD.

7.9.4.4 EVIDENCE OF RELEASE

None observed.

7.9.5 EXPOSURE_POTENTIAL

7.9.5.1 PROXIMITY TO AFFECTED POPULATION

The SWMU is in a remote, wooded area.

7.9.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

To be determined during future site work.

7.9.5.3 LIKELIHOOD OF MIGRATION TO POTENTIAL RECEPTORS

To be determined during future site work.

7.9.6 DOCUMENTS REVIEWED

See PRD.

- 90 -



RER St B i Rk

7.9.7 SUMMARIZED DATA G
7.9.7.1 80IL
No data.
7.9.7.2 GROUNDWATER
No data. )
7'9f7'3 SURFACE WATER/SEDIMENT
Limited sludge data are available.
7.9.7.4 AIR
Not applicable.
7.5.7.5 SUBSURFACE GAS
Not applicable.
7.9.8 ﬁECOMMENDED ACTIONS
This SWMU has been determined to require a RCRA Facility
Investigation (sampling and analysis) for characterization by

SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.10 SWMU NO. 10: DEMOLITION/CONSTRUCTION DEBRIS LANDFILL
(EASTERN PORTION)

7.10.1 UNIT CHARACTERISTICS
7.10.1.1 TYPE OF UNIT

Inactive landfill.
7.10.1.2 DESIGN FEATURES

Although the specific boundaries of the landfill are unknown,
approximate boundaries are depicted in Figure 7-10. The
depth of the landfill is unknown, and there are no available
records pertaining to the geologic conditions at the site.

7.10.1.3 OPERATING PRACTICE (PAST AND PRESENT)

It is reported that the area was originally a ravine used for
the disposal of construction debris. The only documented
description of waste disposal at this site is found in
several 1980 contract documents which require contractors to
use the area for disposal of rubbish and debris material,
i.e., construction materials, paper, metal scrap, ashes,
leaves, bones.

7.10.1.4 PERIOD OF OPERATION

The Demolition/Construction Debris Landfill is a thirteen- to
twenty-acre site which was used as a disposal area from
approximately 1951 to 1986.

7.10.1.4 AGE OF UNIT '
Thirty-nine years.

7.10.1.5 LOCATION OF UNIT
The site is located on the NAS North Side, north of the

existing Fire Fighting Training Facility and south of the
main runway.

7.10.1.6 GENERAL PHYSICAL CONDITIONS
Unknown; unlined landfill. During late 1989, surface soil
excavated from the NAS South Side housing area was used to
fill and level the site, per an agreement with TDHE.

7.10.1.7 CLOSURE METHOD

Unknown.
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7.10.2 WASTE CHARACTERISTICS
7.10.2.1 TYPE OF WASTE

There is no evidence that the site was used for the disposal
"of any materials other than construction debris.

7.10.2.2 MIGRATION CHARACTERISTICS

All known wastes deposited within the landfill are inert
materials, which should remain stationary within the landfill
unit.

7.10.2.3 TOXICOLOGICAL CHARACTERISTICS
Not applicable for construction debris.

7.10.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

Not applicable; inert materials are expected.

7.10.3 MIGRATION PATHWAYS

Due to the characteristics of construction/demolition debris,
the release of any contaminant is not expected.

7.10.4 CONTAMINANT RELEASE IDENTIFICATION

7.10.4.1 PRIOR INSPECTION REPORTS
None available.

7.10.4.2 PUBLIC COMPLAINTS

None.

7.10.4.3 MONITORING/SAMPLING DATA

None available.

7.10.4.4 EVIDENCE OF RELEASE

None observed or suspected.

7.10.5 Pog OTE

Exposure potential from this site is insignificaht.

7.10.6 DOCUMENTS REVIEWED
See PRD.
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7.10.7 SUMMARIZED DATA GAP

Not applicable.

7.10.8 RECOMMENDED ACTIONS

This site has been determined to require no further action by
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.11 S8SWMU NO. 11: OILED DIRT ROADS

7.11.1 UNIT CHARACTERISTICS . ' ' - —
7.11.1.1 TYPE OF UNIT .
Access Roads throughout periphery of NAS.

7.11.1.2 DESIGN FEATURES

The amount of road area sprayed with the oil is estimated at
150,000 square feet (from CERCLA 103c Notification).

7.11.1.3 OPERATING PRACTICE (PAST AND PRESENT)
Waste oil was spread on roads to minimize dust.

7.11.1.4 PERIOD OF OPERATION

It is unknown as to the exact dates that the oil spreading
occurred. It appears that the practice was started in 1942
and continued until the early 1970s.

7.11.1.5 AGE OF UNIT

Approximately 48 years (since oil first used for dust
suppression).

7.11.1.6 LOCATION OF UNIT

The oil spreading practice was not confined to any specific
area or road. : '

7.11.1.7 GENERAL PHYSICAL CONDiTIONS
Not applicable.

7.11.1.8 CLOSURE METHOD

Not applicable.

7.11.2 WASTE CHARACTERISTICS

7.11.2.1 TYPE OF WASTE

Waste oil was used to spray the roads. Since PCBs were not a
concern at the time of spraying, it is assumed that oils
containing PCBs were mixed with other waste oils and sprayed
on the roads. The amount of PCB-containing oil, or the area
sprayed with this oil, could not be determined. '

4
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7.11.2.2 MIGRATION CHARACTERISTICS
Low mobility, as applied for dust suppression.
7.11.2.3 TOXICOLOGICAL CHARACTERISTIC

Used motor oil toxic constituents include volatile aromatic
hydrocarbons, other volatile and semivolatile organics, long-
chain and branched hydrocarbon, polynuclear aromatic
hydrocarbons, and heavy metals (lead, cadmium). Many of the
hydrocarbons are known or suspected carcinogens.

PCBs are suspected carcinogens with unusually high (100,000)
biocaccumulation factors. They are very heat-stable, and are
resistant to biodegradation.

7.11.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

As applied, the waste oil would be a liquid with varying
amounts of volatile, semivolatile, and nonvolatile
constituents. Biodegradation, photo oxidation, and dispersal
by wind tend to dissipate waste oils applied as a thin film
on unpaved roads. -

7.11.3 MIGRATION PATHWAYS

Not applicable.

7.11.4 CONTAMINANT RELEASE IDENTIFICATION

7.11.4.1 PRIOR INSPECTION REPORTS

During the IAS, samples were taken for PCBs analysis along

the dirt roads which were most frequently subjected to the

oil spreading. The roads were studied in the IAS but were

not recommended for confirmation study. No PCBs were found.
7.11.4.2 PUBLIC COMPLAINTS

None.

~7.11.4.3 MONITORING/SAMPLING DATA

None of these samples had detectable levels of PCBs.

7.11.4.4 EVIDENCE OF RELEASE

None observed.
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7.11.5 EXPOSURE POTENTIAL

7.11.5.1 PROXIMITY TO AFFECTED POPULATION

The affected population is NAS workers who patrol perimeter

roads. : '
7.11.5.2. PROXIMITY TO SENSITIVE ENVIRONMENTS

The roads are not in an environmentally sehsitive area.

7.11.5.3 LIRELIHOOD OF MIGRATION TO POTENTIAL RECEPTORS

Very unlikely.

7.11.6 DOCUMENTS REVIEWED

IAS completed in 1983. See Preliminary Review Document
(PRD) . A CERCLA draft Preliminary Assessment (PA) report was
prepared for this site in 1989.

7.11.7 SUMMARIZED DATA GAP

7.11.7.1 SOIL
Sufficient data are available for evaluation.
7.11.7.2 GROUNDWATER

Not applicable.
7.11.7.3 SURFACE WATER/SEDIMENT

Sufficient data available for evaluation.

’

"7.11.7.4 AIR
Not applicable.

7.11.7.5 SUBSURFACE GAS

Not applicable.
7.11.8 RECOMMENDED ACTION

This site has been determined to require no further action by
- SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.12 WMU NO. 12: GALLEY DISPOSA
7.12.1 UNIT CHARACTERISTICS
7.12.1.1 TYPE OF UNIT |

Open disposal area.
7.12.1.2 DESIGN FEATURES

The roadside dump use was unsupervised and unrestricted. The
affected area is less than one acre.

7.12.1.3 QPERATING PRACTICE (PAST AND PRESENT)
It was used to discard empty food cans from the galley.

7.12.1.4 PERIOD OF OPERATION

Unknown.
7.12.1.5 AGE OF UNIT
Unknown.

7.12.1.6 LOCATION OF UNIT

The Galley Disposal area is located on the NAS South Side
Complex, adjacent to Perimeter Road, as shown in Figure 7-12.

7.12.1.7 GENERAL PHYSICAL CONDITIONS

Not applicable.
7.12.1.8 CLOSURE METHOD
Not applicable.

7.12.2 WASTE CHARACTERISTICS

7.12.2.1 E_OF WAS

This site was studied during the IAS in 1983. At that time
there was no indication of any dumping other than food cans.
The waste is believed to be limited to foodstuff and
containers, the only wastes to ever be observed there.

7.12.2.2 MIGRATION CHARACTERISTICS

The constituents of the discarded materials described above
are reasonably mobile in the environment. If present, they
will move via surface runoff from the waste into the soil and
off-site into the nearby Big Creek Drainage Canal. However,
no hazardous materials have been identified as actual of"
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potential contaminants.

7.12.2.3 TOXICOLOGICAL CHARACTERISTICS

None, except as temporarily septic wastes during
biodegradation for days to weeks after disposals.

7.12.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS
Food and food container wastes.

7.12.3 MIGRATION PATHWAYS

~ Not applicéblé.

7.12.4 CONTAMINANT RELEASE IDENTIFICATION
7.12.4.1 PRIOR INSPECTION REPORTS

IAS report (1983).

7.12.4.2 PUBLIC COMPLAINTS
None.

7.12.4.3 MONITORING/SAMPLING DATA
See IAS Report.

7.12.4.4 EVIDENCE OF RELEASE

No evidence of actual or potential release of hazardous
substance.

7.12.5 EXPOSURE POTENTIAL
Not applicable.

7.12.6 DOCUMENTS REVIEWED

The 1983 IAS was reviewed by project personnel.

"7.12.7 SUMMARIZED DATA GAP

No additional data needed.

7.12.8 RECOMMENDED ACTION
This site has been determined to require no further action by

SOUTHDIV NAVFACENCGOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.13 BWMU NO. 13: GREASE PIT AT BUILDING 499
7.13.1 UNIT CHARACTERISTICS
7.13.1.1 TYPE OF UNIT
Domestic waste disposal pit.
7.13.1.2 DESIGN FEATURES
118 cubic feet.

7.13.1.3 OPERATING PRACTICE (PAST AND PRESENT)

Acts as a grease trap in the sewer line. The grease pit
intercepts grease in the sewer line. Grease is periodically
removed by a contractor for off-site disposal/reuse.

7.13.1.4 PERIOD OF OPERATION

Not determined.
7.13.1.5 AGE OF UNIT
Not determined.

7.13.1.6 LOCATION OF UNIT

Building 499, an enlisted personnel dining facility, is
located on the NAS South Side on "G" Street. '

7.13.1.7 GENERAL PHYSICAL CONDITIONS

The unit is in good condition.
7.13.1.8 CLOSURE METHOD
Not applicable.

7.13.2 WASTE CHARACTERISTICS

7.13.2.1 TYPE OF WASTE

Grease from kitchen.

7.13.2.2 MIGRATION CHARACTERISTICS

Very low mobility.
7.13.2.3 TOXICOLOGICAL CHARACTERISTICS

Nontoxic.
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7.13.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

Liquid to semi-liquid; edible fats and oils of vegetable and
animal origin.

7.33.3 MIGRATION PATHWAYS

Not applicable.
7.13.4 CONTAMINANT RELEASE IDENTIFICATION
7.13.4.1 PRIOR INSPECTION REPORTS

None available.
7.13.4.2 PUBLIC COMPLAINTS

~ None.

7.13.4.3 MONITORING/SAMPLING DATA

None available.
7.12.4.4 EVIDENCE OF RELEASE

‘here is no evidence of any hazardous materials presence on
iite.

7.12 5 EXPOSURE POTENTIAL
ot applicable.

7.13 6 DOCUMENTS REVIEWED
ee PRD.

7.12.7 SUMMARIZED DATA GAP

No additional data is needed.

7.13.8 RECOMMENDED ACTIONS

This site has been determined to require no further action by
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.14 SWMU NO. 14: FORMER SITE OF BUILDING S-140 & SEVENTH AVENUE
DITCH '

7.14.1 UNIT CHARACTERISTICS
7.14.1.1 IYPE OF UNIT

Inactive building site and existing storm sewer system.

7.14.1.2 DESIGN FEATURES

Included as part of SWMU No. 14 are the following:
underground piping leading from the former site of Building
S-140 to the sanitary sewer; a "paint separator" unit located
in-line in this piping; and the Seventh Avenue Ditch into
which this piping discharged until it was connected to the
sewer in 1980.

7.14.1.3 OPERATING PRACTICE (PAST AND PRESENT)

Building S-140 contained paint spray booth, paint removing
area, and paint washdown area, all associated with training
Navy personnel in various painting-related processes. Wastes
from these activities were discharged either to two, 1885-
gallon sumps or directly to a "paint separator" tank located
underground on the north side of the building. The "paint
separator" was intended to collect solid wastes. From 1943
until 1980, discharges from the paint separator and tanks
went to the Seventh Avenue Ditch. After 1980 the discharges
went to the sanitary sewer. .

7.14.1.4 PERIOD OF OPERATION . ’

SWMU No. 14 was utilized from 1943 when the building was
constructed until 1985 when the building was demolished.

' 7.14.1.5 AGE OF UNIT
Forty-seven years.

7.14.1.6 LOCATION OF UNIT

SWMU No. 14 is located at the eastern end of D street, ‘
between Savitz Drive and Polaris Drive. (See Figure 7-14).
Building S-140 was demolished in 1985.

7.14.1.7 GENERAL PHYSICAL CONDITIONS

Building S-140 no longer exists. The demolition plans for
§~140 are very vague with respect to what was removed and
what was left in place.

r
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7.14.1.8 CLOSURE METHOD
Use discontinued when the‘building was demolished.

7.14.2 WASTE CHARACTERISTICS

7.14.2.1 TYPE OF WASTE

Waste paint and waste paint sludge containing chromium, lead,
and various hydrocarbons. Waste paint solvents including-
mineral spirits, toluene, and phenols.

7.14.2.2 MIGRATION CHARACTERISTICS

The contaminants of concern in connection with SWMU No. 14
are reasonably mobile in the environment. Both surface water
and ground water could potentially transport these
contaminants. Hence, free material probably no longer exists
in quantities of significance to human health or the
environment. »

7.14.2.3 TOXICOLOGICAL CHARACTERISTICS

During the period of operation, paints likely contained lead
and various metallic pigments in a hydrocarbon (e.qg.,
acrylic) matrix. Liquid paints probably included both oil-
based and water-based (e.g., latex) types. Paint solvents
probably included turpentine and/or other terpenes and
mineral spirits. Lead, which is probably the most important
toxic metal of concern at this SWMU, can result in systemic
poisoning as a result of chronic exposure. Paint organic
solvents can produce a number of acute and chronic effects,
including headaches, nausea, dizziness, disorientation, liver -
or kidney damage, or nerve tissue damage.

7.14.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS
At this SWMU, residuals would likely exist as solids or
liquids adsorbed onto soil particles or as soil
moisture/groundwater contaminants.

7.14.3 MIGRATION PATHWAYS

7.14.3.1 GEQOLOGIC SETTING

See Section 3.2.

7.14.3.2 HYDROGEOLOGIC SETTING

See Sections 3.3 and 3.4.
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7.14.3.3 ATMOSPHERIC CONDITIONS

See Section 4.0.
7.14.3.4 TOPOGRAPHIC CHARACTERISTICS

See Section 3.1 for general information on the NAS
topography. 1In the immediate area, the topography is nearly
level, with the  7th Avenue ditch drainage to the south toward
Big Creek Drainage Ditch. The 7th Avenue Ditch is "V"
shaped, approximately 7 feet deep and 15 feet wide.

7.14.3.5 PATHWAYS
AIR

Due to the volatile nature of most of the organic
contaminants in SWMU No. 14, it is anticipated that any
escape of the constituents to the air medium would have
occurred immediately following the release and little or
no residual of the release would be present at this time.
The nature of the facilities identified as SWMU No. 14
are such that they would not be expected to release
inorganic contaminants to air medium.

S0IL

Once released into the soil around the paint separator or
beneath the Seventh Avenue drainage ditch, any
contaminants would be transported by ralnfall percolating
through the soil or by ground waste movement through the
soil.

SURFACE WATER/SEDIMENT

It is anticipated that surface water readily transported
any contaminants discharged to the Seventh Avenue ditch.

GROUNDWATER
Contaminants released to the soil by either the paint
separator or the drainage ditch would be readily
transported by the ground water if the contaminants reach
the ground water table.

 SUBSURFACE' GAS

Not applicable.
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7.14.4 CONTAMINANT BELEASE';DENTIEIQAIIQH-
7.14.4.1 PRIOCR INSPECTION REPORTS
The 1983 gazardous Waste Survey conducted by EnSafe, Inc.,
"showed acidic paint strippers, ethyl acetate, methyl ethyl
ketone, isopropyl alcochol, toluene, xylene, mineral spirits,
and acidic stripper sludges were generated in the building.
7.14.4.2 PUBLIC COMPLAINTS
None.

7.14.4.3 MONITORING/SAMPLING DATA

Data associated with the NPDES permit for the S-140 discharge
is available. /

7.14.4.4 EVIDENCE OF RELEASE

None available.
" 7.14.5 EXPOSURE POTENTIAL
7.14.5.1 PROXIMITY TO AFFECTED POPULATION

This SWMU site is located in the vicinity of the NAS
residential area.

7.14.5.2 PROXIMITY TO SENSITIVEAENVIRONMEEZS

This site is not located in an environmentally sensitive
area. ' '

7.14.5.3 LIKELIHOOD OF MIGRATION TQ POTENTIAL RECEPTORS

Contaminants identified by previous studies as potentially
being released at SWMU No. 14 include acidic paint strippers,
ethyl acetate, methyl ethyl ketone, isopropyl alcohol,
toluene, xylene, mineral spirits, chromium, lead,

and phenol.

Migration potential to potential receptors will be addressed
in future work.

7.14.6 DOCUMENTS REVIEWED

.The PRD documents and NAS Memphis historic records were
reviewed. :
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7.14.7 SUMMARIZED DATA GAP
7.14.7.1 SO0IL

‘No soil data available.
7.14.7.2 GROUNDWATER
No available data.

7.14.7.3 SURFACE WATER/SEDIMENT

No available data.
7.14.7.4 AIR
No available data.
7.14.7.5 SUBSURFACE GAS
No methane gas monitoring is needed.

7.14.8 E.OMMENDED ACTIONS -
Thi SWMU has been determined to require a RCRA Facility
Inv stigation (sampling and analysis) for characterization by
SOU EDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Der rtment of Health and Environment.

Re! .ases from the SWMU occurred under conditions of the NPDES
per it previously referenced. Sampling is planned to

der rmine if residual contamination exists. Additional

sar »)ling may be required to determine the extent of the

rel .ase. Prior to initiating any sampling, it will first be
nec ssary to attempt to locate the underground paint

se- .rator and any remaining underground piping in the area.

A :tal detector or other geophysical means will be utilized
tc locate the paint separator. If the separator can be
lccated, the separator will be removed and the soil beneath
the separator sampled to determine if a release occurred.
Concurrently with the sampling of the separator, the Seventh
Avenue drainage ditch sediment will be sampled to determined
if evidence of a release to the ditch exists.
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7.15 EWMU NO. 15: N-94 UNDERGROUND TANK FARM
7.15.1 UNIT CHARACTERISTICS
7.15.1.1 TYPE OF UNIT
Inactive underground tanks.
7.15.1.2 DESIGN FEATURES

The N-94 Tank Farm consists of an area of approximately
40,000 square feet areal extent in which are buried ten,
10,000~ to 25,000-gallon underground storage tanks (USTs).

7.15.1.3 OPERATING PRACTICE (PAST AND PRESENT)
Five of the tanks have been used to store general liquid
wastes. These tanks are numbered 1250, 1255, 1256, 1257 and
1259. The remaining tanks (numbers 1251, 1252, 1253, 1254,
and 302) contain gasoline mixed with water.

7.15.1.4 PERIOD OF OPERATION

The date the tanks were converted to waste usage is not
Xnown.

7.15.1.5 AGE OF UNIT
Forty~-five years.

7.15.1.6 LOCATION OF UNIT y

The unit is located on the North Side of the NAS (See Figure
7-15). '

7.15,1.7 GENERAL PHYSICAL CONDITIONS
The tank farm area is generally level, graded, and covered

with a layer of crushed stone to retard growth of vegetation
and adsorb surface spills.

7.15.1.8 CLOSURE METHOD
Unknown.
7.15.2 WASTE CHARACTERISTICS

7.15.2.1 TYPE OF WASTE
According to Department of the Navy information, various

types of liquid wastes have been stored in tangs numbergd .
1250, 1255, 1257, and 1528. These substances include liquid
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wastes generated by the Aircraft Intermediate Maintenance
Department (AIMD); including paint waste, paint solvents,
freon, paint strippers, waste o0il, waste gasoline, and waste
alodeine (dilute chromic acid).

7.15.2.2 MIGRATION CHARACTERISTICS
Wastes such as those previously characterized in this
description are reasonably mobile in the environment.
Preliminary investigation of this SWMU indicates the most
likely release mechanism to be leaking underground tanks or
product lines. Therefore, the release point is likely to be

below grade. Surface infiltrations of rain water can
transport these wastes into the scil and ground water

7.15.2.3 TOXICOLOGICAL CHARACTER;gT:Q§
The toxicological characteristics of substances potentially

present could include any or all of those described
previously for SWMUs No. 1, 5, and 14.

7.15.2.4 PHYSICAL/CHEMICAL CHAFP“CTERISTICS
Substances remaining in theutanks would be in the form of
liquids or semiliquids/sludges. Substances that may have
leaked from the tanks could exist as waste-saturated soils or
soil moisture/groundwater contaminants.

7.15.3 MIGRATION PATHWAYS

7.15.3.1 GEOLOGIC SETTING
See Section 3.2.

7.15.3.2 HYDROGEOLOGIC SETTING
See Section 3.3.

7.15.3.3 ATMOSPHERIC CONDITIONS
See Section 4.0.

7.15.3.4 TOPOGRAPHIC CHARACTERISTICS

See Section 3.1 for general information. The area has been
disturbed by past activities, but is generally level.
Surface drainage is toward the south and west.
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7.15.3.5 PATHWAYS

7.15.4

AIR

Visual inspection of this SWMU reveals no apparent
surface releases of contaminants at this site.
Therefore, no atmospheric releases of contaminants are
anticipated.

S0IL

Should a leak exist, hazardous constituents of the waste
fuels and solvents present at this location would likely
be released into the soil mass around and beneath the
tank. Soil bonding, which naturally exists in the silt
and clay type soils typical to this area, provide strong
attraction for these potential contaminants. Minor
releases from this facility would be trapped in the
vadose zone until natural driving forces were exerted
(e.g., surface water infiltration) to transport these
substances to the groundwater.

SURFACE WATER/SEDIMENT

Since the field inspections revealed no obvious surface
spills at SWMU No. 15, the likelihood of surface water
transport is remote. However, contaminants could be
carried along existing surface ditches to streams and
bodies of water. :

GROUNDWATER

Contaminants contained in the USTs at this location are
soluble in water and could be transported with the flow
of ground water down-gradient.

SUBSURFACE GAS

VOCs from fuel or other liquid wastes could migrate.

CONTAMINANT RELEASE IDENTIFICATION

7.15.4.1 PRIOR INSPECTION REPORTS

The tanks are described in Appendix L of the NAS Memphis
Underground Tank Survey Report. Their use as liquid waste
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storage tanks is also noted in the 1983 Hazardous Waste
Survey by EnSafe, Inc. The survey report indicates that
typical AIMD and squadron-level maintenance wastes were
stored in some of the tanks.

7.15.4.2 PUBLIC COMPLAINTS
None.
7.15.4.3 MONITORING/SAMPLING DATA
None.
7.15.4.4 EVIDENCE OF RELEASE
None observed. Past and current usage; age of unit.
7.15.5 EXPOSURE POTENTIAL
7.15.5.1 PROXIMITY TO AFFECTED POPULATION

The site is located in the NAS industrial area, which is
located at a distance from the NAS permanent population.

7.15.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

There are no environmentally sensitive areas in the vicinity
of SWMU No. 15.

7.15.5.3 LIKELIHOOD OF MIGRATION TO POTENTIAL RECEPTORS

If releases to groundwater have occurred, uses of ground-
water could be affected.

7.15.6 DOCUMENTS REVIEWED

The documents listed in the PRD and NAS Memphis historical
records were reviewed.

7.15.7 SUMMARIZED DATA GAP
7.15.7.1 80IL

No data.
7.15.7.2 GROUNDWATER

No data.

7.15.7.3 SURFACE WATER/SEDIMENT
No data.
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7.15.7.4 AIR

No data.

7.15.7.5 SUBSURFACE GAS

No data.
7.15.8 RECOMMENDED ACTIONS

Because of extreme age (45 years) of the tanks and product
distribution system at this location, it is suspected that a
release of hazardous waste or hazardous waste constituents
may have occurred at this location. This site has been
determined to require a RCRA Facility Investigation
(preliminary sampling and analysis) by SOUTHDIV NAVFACENGCOM,
EPA Region IV, and the Tennessee Department of Health and
Environment. At a minimum groundwater and soil sampling are

indicated.
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7.16 SWMU NO. 16: N-94 ABOVE GROUND WASTE STORAGE TANKS
7.16.1 UNIT CHARACTERISTICS | | : S
.7.16,1.1 TYPE OF UNIT
Active waste storage tanks.
'7.16.1.2 DESIGN FEATURES
Two, 8000-gallon tanks.
7.16.1.3 OPERATING PRACTICE (PAST AND PRESENT)
Boﬁh tanks have been used to store general liquid wastes.

7.16.1.4 PERIOD OF OPERATION

The date the tanks were converted to waste usage is not
known.

7.16.1.5 AGE OF UNIT
Unknown.
?.15.1.6 LOCATION OF UNIT
Near Building N-94; see Figure 7-16.

7.16.1.7 GENERAL PHYSICAL CONDITIONS . —

’

Tanks are equipped with secondary containment.
7.16.1.8 CLOSURE METHOD
Not applicable (active).

7.16.2 WASTE CHARACTERISTICS

7.16.2.1 TYPE OF WASTE

One tank contains waste ‘lubricating oil; the other contains:
waste jet fuel (JP-4 and JP-5).

7.16.2.2 MIGRATION CHARACTERISTICS

Wastes such as those previously characterized in this
description are reasonably mobile in the environment.
Preliminary investigation of this SWMU reveals no evidence of
releases.
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7.16.2.3 TOXICOLOGICAL CHARACTERISTICS

The contaminants of concern for this SWMU include jet engine
fuel constituents (benzene, toluene, xylene, naphtha):
chlorinated solvents such as TCE, TCA, and PCE; and
semivolatile hydrocarbon constituents of engine and
transmission oils.

These contaminants may produce one or more of the following
human health effects, depending on the type of exposure
(chronic, acute), the mode of exposure (inhalation,
ingestion, or dermal absorption), and the amount (dose)
received dizziness, nausea, drowsiness, agitation, liver
damage, visual impairment, or dermal damage.

In addition, several of the suspect substances are known or
suspected carcinogens, mutagens, or teratogens.

7.16.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

These constituents would likely exist as contaminants

adsorbed onto soil particles, as soil-vapor pore vapors, and
groundwater contaminants. Tie volatile constituents tend to
evaporate quickly from the ground surface and near surface.

7.16.3 MIGRATION PATHWAYS

Visual inspection of this SWMU revealed no apparent surface
releases of contaminants at this site. Also, the tanks are
equipped with secondary containment systems. Therefore, no
past environmental releases of contaminants are suspected.

7.16.4 CONTAMINANT RELEASE IDENTIFICATION

7.16.4.1 PRIOR INSPECTION REPORTS

Visual inspection of this SWMU revealed no apparent surface
releases of contaminants at this site.

7.16.4.2 PUBLIC COMPLAINTS

None.

7.16.4.3 MONITORING/SAMPLING DATA

None available.

7.16.4.4 EVIDENCE OF RELEASE

None observed.
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7.16.5 EXPOSURE POTENTIAL
~ Not expected. '

7.16.6 DOCUMENTS REVIEWED

See PRD.

7.16.7 SUMMARIZED DATA GAP

7.16.7.1 SOIL
No data available.
7.16.7.2 GROUNDWATER
No data available. _
7.16.7.3 SURFACE WATER/SEDIMENT
No data available.
7.16.7.4 AIR
No data available.

7.16.7.5 SUBSURFACE GAS

No data available.

¢

7.16.8 RECOMMENDED ACTIONS

This site has been determined to require no further action by
SOUTHDIV NAVFACENGCOM, EPA Region IV, and the Tennessee
Department of Health and Environment.
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7.17 SWMU NO. 17: BUILDING S8-9 RGRO WASTE TANES
7.17.1 UNIT CHARACTERISTICS |
7.17.1.1 TYPE OF UNIT |
Active underground storage tanks.
7.17.1.2 DESIGN _FEATURES

Tank 1657 is a 550 gallon tank. The other tank located
inside S-9 is presumed to be approximately the same size.

7.17.1.3 OPERATING PRACTICE (PAST AND PRESENT)

Waste oil storage.

7.17.1.4 PERIOD OF OPERATION

Currently in use. The date the tanks were converted to waste
0il usage is not known.

7.17.1.5 AGE OF UNIT
Uhknown.
7.17.1.6 LOCATION OF UNIT
Building S-9. See Figure 7-17.
7.17.1.7 GENERAL PHYSICAL CONDITIONS
Not determined. |

7.17.1.8 CLOSURE METHOD

Not applicable.

7.17.2 WASTE CHARACTERISTICS

7.17.2.1 TYPE OF WASTE

Primarily waste oil, including waste hydraulic fluid.

7.17.2.2 MIGRATION CHARACTERISTICS

Wastes such as those previously characterized are reasonably
mobile in the environment. Preliminary investigation of this
SWMU indicates the most likely release mechanism to be
leaking underground tanks or product lines. Therefore, the
release point is likely to be low grade. Surface
infiltration of rain water can transport these wastes into
the soil and groundwater.,
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-7.17.2.3 TOXICOLOGICAL CHARACTERISTICS

Used engine oil and hydraulic fluid toxic constituents
include toxic volatile and semivolatile organics, toxic
polynuclear aromatic hydrocarbons, and heavy metals (lead,
cadmium). Organic constituents include known and suspected
carcinogens, and toxic liquids and vapors. Acute effects of
exposure may include nausea, vomiting, dizziness, drowsiness,
central nervous system, depression, or damage to nerves,

liver, or kidney.

7.17.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

Substances remaining in the tanks would be in the form of
liquids or semiliquids/sludges. Substances that may have
leaked from the tanks could exist as waste-saturated soils or

soil moisture/groundwater contaminants.
7.17.3 MIGRATION PATHWAYS
7.17.3.1 GEOLOGIC SETTING
See Section 3.2.
7.17.3.2 HYDROGEOLOGIC SETTING
See Sections 3.3 and 3.4.
7.17.3.3 ATMOSPHERIC CONDITIONS
See Sections 3.3 and 3.4.

7.17.3.4 TOPOGRAPHIC CHARACTER;STIQE

See Section 3.1 for general information. Except for

buildings, the topography in the immediate area is flat, with

paved and unpaved areas.
7.17.3.5 PATHWAYS

AIR

Not applicable to this unit.

801IL
Not applicable.

SURFACE WATER/SEDIMENT
Not applicable. .
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GROUNDWATER

Not applicable.

SUBSURFACE GAS

Not applicable.

7.17.4 CONTAMINANT RELEASE IDENTIFICATION

© 7.17.4.1 PRIOR INSPECTION REPORTS

None available.
7.17.4.2 PUBLIC COMPLAINTS
None.
7.17.4.3 MONITORING/SAMPLING DATA
Waste oil is tested for PCBs prior to disposal.

7.17.4.4 EVIDENCE OF RELEASE

None available.

7.17.5 EXPOSURE POTENTIAL

7.17.5.1 PROXIMITY TO AFFECTED POPULATION
None expected based on available’ information.
7.17.5.2 PROXIMITY TO SENSITIVE ENVIRONMENTS

BN L b o M e R R e e e R RS Sa—

No Xknown sensitive environments are located in the vicinity
of the site.

7.17.5.3 LIKELIHOOD OF MIGRATION TO POTENTIAL RECEPTORS
Migration to potential receptors is unlikely due to limited

waste volume, limited waste mobility and distance to nearest
receptors.

7.16.6 DOCUMENTS REVIEWED
See PRD.

7.17.7 SUMMARIZED DATA GAP
7.17.7.1 8SOIL

r

No data. '
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7.17.7.2 GROUNDWATER
No data.
7.17.7.3 SURFACE WATER/SEDIMENT
Not applicable.
7.17.’.4 AIR |
Not applicable.
7.17.7.5 SUBSURFACE GAS
Not applicable.

7.17.8 RECOMMEND ACTIONS

This site has been determined to require a RCRA Facility
Investigation (preliminary sampling and analysis) by SOUTHDIV
NAVFACENGCOM, EPA Region IV, and the Tennessee Department of
Health and Environment.

- 126 -




o

5-184 [ JQ T~ I
335@ 1292 - L —
osr ) = % sas |9 . | (
3se |32 | . ] (= [Jze0 |
‘238 ﬁ% = | |
. L A 163 ,
\5WMU NO.17 'j I [———————g—-g ‘ 523 j

m4s

376

SWMU NO. 1T S-9 UNDERGROUND WASTE TANK
FIGURE 7-17 LOCATION MAP

- 127 -




EREERY : | e

THIS PAGE INTENTIONALLY LEFT BLANK




7.18 SWMU NO. 18: N-112 UNDERGROUND WASTE TANK

~7.18.1 UNIT CHARACTERISTICS

7.18.1.1 TYPE OF UNIT
Active Underground Tank.
7.18.1.2 DESIGN FEATURES

This tank's capacity is 550 gallons; contents are waste oil
and hydraulic fluid. The tank bottom is approximately 8 feet
below grade, and it is anchored to an 8-inch thick concrete
pad to prevent floatation in the event of high groundwater
levels. Piping connected to the tank include feed lines
which run from Building N-112 and a vent line which runs to
the west side of Building N-112.

7.18.1.3 OPERATING PRACTICE (PAST AND PRESENT)

According to Department of the Navy information, this tank
syztem is used to store waste oil and hydraulic fluid
jenerated by the Ground Support Equipment (GSE) Shop. The
shop repairs and maintains NAS vehicles used in aircraft
naintenance.

7.1 .1.4 PERIOD OF OPERATION

Tanks are in service.
7.1: .1.5 AGE OF UNIT

ige of the tank is unknown.
7.186.1.6 LOCATION OF UNIT

Building N-112; see Figure 18-1.

7.18.1.7 GENERAL PHYSICAL CONDITIONS

General physical conditions of the UST ‘is unknown.

~7.18.1.8 CLOSURE METHOD

Not applicable at this time (active tank).

7.18.2 WASTE CHARACTERISTICS

7.18.2.1 TYPE OF WASTE

In addition to heavy hydrocarbons, waste material generated
by this operation might contain volatile petroleum
constituents such as benzene, xylene, and toluene; heavy
metals such as lead and chromium; and possibly PCBs.
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7.18.2.2 MIGRATION CHARACTERISTICS

Wastes such as those previously characterlzed in this
description are reascnably mobile in the environment.
Preliminary investigation of this SWMU indicates the most
likely release mechanism to be leaking underground tanks or
product lines. Therefore, the release point is likely to be
below grade. Surface infiltration of rain water can
transport these wastes into the soil and groundwater.

7.18.2.3 TOXICOLOGICAL CHARACTERISTICS

Used engine o0il and hydraulic fluid include toxic volatile
and semivolatile organics, toxic polynuclear aromatic
hydrocarbons, and heavy metals (lead, cadmlum) Organic
constituents include known and suspected carcinogens, and
toxic liquids and vapors. Acute effects of exposure may
include nausea, vomiting, dizziness, drowsiness, central
nervous system, depre551on, or damage to nerves, liver, or
kidney.

7.18.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS

Substances remaining in the tanks would be in the form of
ligquids or semiliquids/sludges. Substances that may have
leaked from the tanks could exist as waste-saturated soils or
soil moisture/groundwater contaminants.

7.18.3 MIGRATION PATHWAYS
7.18.3.1 GEOLOGIC SETTING

See Section 3.2.
7.18.3.2 HYDROGEOLOGIC SETTING
See Section 3.3.

7.18.3.3 ATMOSPHERIC CONDITIONS

See Section 4.0.

7.18.3.4 TOPOGRAPHIC CHARACTERISTICS

' See Section 3.1 for general information. The area has been
disturbed by past activities, but is generally level.
Surface drainage is toward the south and west.

7.18.3.5 PATHWAYS
AIR

Because no surface releases of waste oil are evident at.this
location, it is felt that air is not a transport mechanism.
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Should a leak exist, hazardous constituents of the waste oils:
and fluids at this location would likely be released into the
soil mass around and beneath the tank. Soil particle
bonding, which naturally exists in the silt and clay type
soils typical to this area, provide strong attenuation for
these potential contaminants. Minor releases from this
system would be trapped in the vadose soil zone until natural
driving forces are exerted (surface water infiltration) to
transport these substances to the groundwater surface.

SURFACE WATER/SEDIMENT

Preliminary evaluation of the UST system at SWMU No. 18
indicates no obvious points of surface contamination
attributable to this unit. Therefore, the likelihood of
surface water transport is remote.

GROUNDWATER

Contaminants contained in the UST at this SWMU are slightly
soluble in water expected to be lighter. They would be
transported generally down gradient with the flow of
groundwater.

SUBSURFACE GAS

Not applicable.

7.18.4 CONTAMINANT RELEASE IDENTIFICA?IO&

7.18.4.1 PRIOR INSPECTION REPORTS

None available.

7.18.4.2 PUBLIC COMPLAINTS

None.

7.18.4.3 MONITORING/SAMPLING DATA

Waste oil is tested for PCBs prior to final disposal. No
PCBs have ever been detected.

7.18.4.4 EVIDENCE OF RELEASE

None.
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7.18.5 EXPOSURE POTENTIAL
7.18.5.1 PROXIMITY TO AFFECTED POPULATION

The SWMU is located in the NAS North Side industrial area,
which is distant from the NAS permanent population.

7.18.5.2 PROXIMITY‘TO SENSITIVE ENVIRONMENTS
The unit is distant from sensitive environments.

7.18.5.3 LIKELTIHOOD OF MIGRATION TO POTENTIAL RECEPTORS

It has not been previously determined whether a release of
hazardous material has occurred from this tank system.

7.18.6 DOCUMENTS REVIEWED
See PRD.

7.18.7 SUMMARIZED DATA GAP

"7.18.7.1 SOIL "

No available data.
7.18.7.2 GROUNDWATER
No available groundwater monitoring data.

7.18.7.3 SURFACE WATER/SEDIMENT

No available data. Surface water/sediment sampling is not
needed for this site.

7.18.7.4 AIR

No air sampling is needed.

7.18.7.5 SUBSURFACE GAS
Not applicable.

7.18.8 RECOMMENDED ACTIONS

This site has been determined to require a RCRA Facility
Investigation (preliminary sampling and analysis) by SOUTHDIV
NAVFACENGCOM, EPA Region IV, and the Tennessee Department of
Health and Environment. :
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7.19 SWMU NO. 19: BUILDING 341 UNDERGROUND WASTE TANK AND
TANK 1648 '

7.19.1 UNIT CHARACTERISTICS

7.19.1.1 TYPE OF UNIT
Active Underground Tanks.
7.19.1.2 DESIGN FEATURES

The Building 341 UST is 280 gallons in capacity and holds
waste automotive oil and hydraulic fluid. Piping connected
to the tank include feed lines which run from Building 341-
and a vent line which runs to the north side of Building 341.
Tank No. 1648 is a UST used to collect waste oil from

Building 757. It consists of the UST and associated feed -and
. vent lines.

7.19.1.3 OPERATING PRACTICE (PAST AND PRESENT)
According to Department of the Navy information, the Building
341 UST system is used to temporarily store waste oil and
hydraulic fluid generated by the Navy Exchange Service
Station as automcbile maintenance wastes.

Tank No. 1648 is similarly used for storage of waste oil from
Building 757 automobile maintenance operations.

7.19.1.4 PERIOD OF OPERATION .

Period of operation is from approximately 1979 to the
present.

7.19.1.5 AGE OF UNIT
The tank was installed within the last 11 years.

7.19.1.6 LOCATION OF UNIT
The Building 341 UST and Tank No. 1648 are located on the

north side of Building 341 and the west side of Building 757,
respectively. See Figure 7-19.

7.19.1.7 GENERAL PHYSICAL CONDITIONQ
Unknown.

7.19.1.8 CLOSURE METHOD

Not applicable at the present time (active tank).
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7.19.2 WASTE CHARACTERISTICS

7.19.2.1 TYPE OF WASTE

In addition to heavier hydrocarbons, waste material may
include volatile petroleum constituents such as benzene,
xylene, and toluene, and heavy metals. PCBs are possible but
unlikely.

7.19.2.2 MIGRATION CHARACTERISTICS

Wastes such as those previously characterized in this
description are reasonably mobile in the environment.
Preliminary investigation of this SWMU indicates the most
likely release mechanism to be leaking underground tanks or
product lines. Therefore, the release point is likely to be
below grade. Surface infiltration of rain water can '
transport these wastes into the soil and groundwater.

7.19.2.3 TOXICOLOGICAL CHARACTERISTICS

Used engine oil and hydraulic fluid include toxic volatile
and semivolatile organics, toxic polynuclear aromatic
hydrocarbons, and heavy metals (lead, cadmium). Organic
constituents include known and suspected carcinogens, and
toxic liquids and vapors. Acute effects of exposure may
include nausea, vomiting, dizziness, drowsiness, central
nervous system, depression, damage to nerves, liver, or
kidney.

7.19.2.4 PHYSICAL/CHEMICAL CHARACTERISTICS
Substances remaining in the tanks would be in the form of
liquids or semiliquids/sludges. Substances that may have
leaked from the tanks could exist as waste-saturated soils or
soil moisture/groundwater contaminants.

7.19.3 MIGRATION PATHWAYS

7.19.3.1 GEOLOGIC SETTING

See Section 3.2.

7.19.3.2 EHEYDROGEOLOGIC SETTING

See Section 3.3.

7.19.3.3 ATMOSPHERIC CONDITIONS

See Section 4.0.
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7.19.3.4 TQPOGRAPHIC CHARACTERISTICSE

See Section 3.1 for general information. The area has been
disturbed by past activities, but is generally level.
Surface drainage is toward the south and west.

7.19.3.5 PATHWAYS

AIR

Because no surface releases of waste oil are evident at this
location, it is felt that air is not a transport mechanism.

soIL

Should a leak exist, hazardous constituents of the waste oils
and fluids at this location would likely be released into the
soil mass around and beneath the tank. Soil particle
bonding, which naturally exists in the silt and clay type
soils typical to this area, provide strong attenuation for
these potential contaminants. Minor releases from this
system would be trapped in the vadose soil zone until natural
driving fcrces are exerted (surface water infi